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Foreword 


This edition of the Minerals Yearbook discusses the EMEN of the 
worldwide minerals industry during 1984 and provides background inform- 
ation to assist in interpreting developments during the year being reviewed. 
Content of the individual volumes follows: 

Volume I, Metals and Minerals, contains chapters on virtually all metallic 
and nonmetallic mineral commodities important to the U.S. economy. In 
addition, it includes a statistical summary chapter, a chapter on mining and 

quarrying trends, and a chapter discussing the statistical surveying methods 
used by the Bureau of Mines. 

Volume II, Area Reports: Domestic, contains chapters on the mineral 
industry of each of the 50 States, the U.S. island possessions in the Pacific 
Ocean and the Caribbean Sea, and the Commonwealth of Puerto Rico. This 
volume also has a statistical summary. 

Volume III, Area Reports: International, contains the latest available 
mineral data on more than 130 foreign countries and discusses the importance 
of minerals to the economies of these nations. À separate chapter reviews the 
international minerals industry in general and its relationship to the world 
economy. 

The Bureau of Mines continually strives to improve the value of its 
publications to users. Therefore, constructive comments and suggestions by 
readers of the Yearbook will be welcomed. 


Robert C. Horton, Director 
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Statistical Summary 


By Rose L. Ballard! 


This chapter summarizes data on crude 
nonfuel mineral production for the United 
States, its island possessions, and the Com- 
monwealth of Puerto Rico. Included also are 
the tables that show the principal nonfuel 
mineral commodities exported from and 
imported into the United States and that 
compare world and U.S. mineral produc- 
tion. The detailed data from which these 
tables were derived are contained in the 
individual commodity chapters of Volume I 
and in the State chapters of Volume II of 
this edition of the Minerals Yearbook. 

Although crude mineral production may 
be measured at any of several stages of 
extraction and processing, the stage of 
measurement used in this chapter is what is 
normally termed “mine output." It usually 
refers to minerals or ores in the form in 
which they are first extracted from the 
ground, but customarily includes the output 
from auxiliary processing at or near the 


mines. 

Because of inadequacies in the statistics 
available, some series deviate from the fore- 
going definition. For copper, gold, lead, 
silver, tin, and zinc, the quantities are 
recorded on a mine basis (as the recoverable 
content of ore sold or treated). However, the 
values assigned to these quantities are 
based on the average selling price of refined 
metal, not the mine value. Mercury is 
measured as recovered metal and valued at 
the average New York price for the metal. 

The weight or volume units shown are 
those customarily used in the particular 
industries producing the commodities. Val- 
ues shown are in current dollars, with 
no adjustments made to compensate for 
changes in the purchasing power of the 
dollar. 


1Statistical specialist, Minerals Information. 
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Table 1.—Nonfuel mineral production! in the United States 


Mineral 


METALS 


Antimony ore and concentrate 
short tons, antimony content 
Bauxite thousand metric tons, 
dried equivalent 
copes (recoverable content of ores, 
F metric tons 
Gold (recoverable content of ores, etc.) 
troy ounces. _ 
Iron ore, usable (excluding byproduct 
iron sinter) ___ thousand long tons, 
gross weight. 
Iron oxide pigments, crude 
short tons... 
Lead (recoverable content of ores, etc.) 
metric tons 
Manganiferous ore (5% to 35% Mn) 
ort tons, gross weight 
Mercury 76-pound flasks_ — 
Molybdenum (content of concentrate) 
thousand pounds. . 
Nickel (content of ore and concentrate) 
short tons 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 
Titanium concentrate: Ilmenite 
short tons, gross weight. 
Tungsten ore and concentrate 
metric tons, contained W. 
Vanadium (recoverable in ore and 
concentrate short tons 
Zinc (recoverable content of ores, etc.) 


metric tons 
Combined value of beryllium concen- 
trates, magnesium chloride for mag- 
nesium metal, rare-earth metal con- 
centrate, tin, titanium concentrate 


(rutile), zircon concentrate, and val- 


ues indicated by symbol V 
Totals crane 
NONMETALS (EXCEPT FUELS) 
Abrasive stones short tons. 
Asbestos metric tons 
Barite thousand short tons 
Boron minerals MENDES 0- 
Bromine thousand pounds. . 
Calcium chloride — _ _ — short tons 


Carbon dioxide, natural 
thousand cubic feet. 


Cement: 

Masonry — thousand short tons_ _ 

Portlanßdgdgd do... 
Clays is Se do... 
Diatomite _ do... 
Feldspat short tons 
Fluorp ar?! ....-- OL 
Garnet (abrasive do ... 
Gemstones |. |. 
Gypsum ..... thousand short tons 
Helium (Grade-A) million cubic feet_ _ 
Lime thousand short tons 


Magnesium compounds _ short tons 
oo (scrap)_— thousand ui tons 
J ³o· 02 — 


Phosphate rock 
thousand metric tons 
Potassium salts (K20 amv 
Oc 


See footnotes at end of table. 


Quantity 


503 
132 
1,146,975 
1,465,686 


35,751 
146,548 
512,516 


31,509 
25,160 


16,135 
3,203 
40,248 
233,063 
1,575 
4,098 
303,160 


401,100 
*616,513 


2,061,500 
2,964 


506,000 
31,414 
1,784 


Value 
(thousands) 


W 
$12,334 
1,840,856 
550,968 


1,491,705 


12059 
288,579 
293 


W 
504,089 
W 
319,975 
19,093 
22,062 
52,577 


257,116 


154,917 
5,517,000 


553 
24,917 
69,522 

384,597 
102,600 
61,483 


3,399 


08443 2 


16,044 
950,326 
265,600 


Quantity 


679 
1,038,098 


71,956,400 


44,295 
141,875 
449,216 


33,523 
25,010 


748,805 


42,573 
1,513 


Value 
(thousands) 


W 
$11,309 
1,751,476 
829,514 


1,938,496 
12, 427 
1214, 708 


216 
W 


166,612 
496,671 
W 
10,528 
30,675 
251,204 


"133,220 


75,837,000 


11,021, 095 


220, 800 


Quantity 


557 
856 
1,091,284 


2,058,784 


W 
53,017 
321,897 
88,423 


19,048 


102,405 
14,540 


44,440 


W 
1,173 
1,017 

252,168 


Value 
(thousands) 


W 
$15,643 
1,608,422 
142,517 


W 
2,819 
181,305 
i: 


326,780 
W 
361,773 
ow 
13,49 
24,551 
210,833 


2,427,624 
5,977,000 


219,877 
3,810,446 
1,037,233 
120,926 
23, 500 


W 

2, 487 
7.450 
113,671 
62,026 
811,183 


W 

7,139 
19,907 
16,638 
1,182,244 


241,800 


STATISTICAL SUMMARY 


o2 


Table 1.—Nonfuel mineral production! in the United States —Continued 


1982 1983 1984 
Mineral | 
| Quantity @housands) Quantity ¢housands) QUantity (thousands) 
NONMETALS (EXCEPT FUELS) — 
Continued 
Pumice thousand short tons 416 $3,750 449 $4,486 502 $4,929 
Pyrites___— thousand metric tons 676 41,943 W W W 
Salt thousand short tons 37,894 671,424 34,573 597,081 39,225 675,099 
Sand and gravel 
Construction do— 594, 000 1,674,000 *655,100 21,935,000 778,900 2,244,000 
Industria» do— 27, 400 323, 800 26, 620 335, 200 29, 380 377, 200 
Sodium sulfate (natural) . do- W W 423 39,425 435 40,125 
Stone: 
Crushed ------------ do... €790,030 22,918, 300 861,600 3, 327, 000 *956,000 "9,155,600 
Dimension do- r e1089 137,671 71,090 1147, 843 1,157 154,949 
Sulfur, Frasch process 
thousand metric tons. . 3,598 434,660 4,111 T414,210 5,001 546,106 
Talc and pyrophyllite 
thousand short tons 1,135 20,671 1,066 20,280 1,170 24,145 
Tripoli... _ short tons 112,928 653 111,020 649 124,482 699 
Vermiculite thousand short tons. . 816 28,508 282 27,170 315 31,500 
Combined value of aplite, asphalt 
(native), emery, graphite, helium 
(erude), iodine, kyanite, lithium min- 
erals, magnesite, marl (green - 
sand), olivine, sodium carbonate 
(natural), staurolite, wollastonite, and 
values indicated by symbol VW XX 959,269 XX "867,486 XX 946,109 
%%/%ũ ! 8 XX 14, 150, 000 XX 15, 263, 000 XX 17, 173,000 
Grand total XX 19,667, 000 XX 21, 100, 000 XX 23, 150, 000 


*Estimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value included in 
"Combined value" figure. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

2Grindstones, pulpstones, and sharpening stones; excludes mill liners and grinding pebbles. 

SExcludes output in New Mexico; withheld to avoid disclosing company proprietary data; included in nonmetals 
“Combined value" figure for 1982-83. 

*Excludes abrasive stone and bituminous limestone and sandstone; all included elsewhere in table. 
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Table 2.—Nonfuel minerals produced in the United States and principal 
producing States in 1984 


Mineral 


Antimony ore and concentrate 
Apite 
Asbestos 


Beryllium concentrate 
Boron minerals |... 
Bromine ______________ 
Calcium chloride 


Diatomite 


Garnet, abrasive _________ 
Gold (mine 


Iron oxide pigments (crude) _ .. . 
Kyan ite 
Lead (mine ----------- 


Lime.-———————— t 


Lithium minerals 
Magnesite 
Magnesium chloride 
Magnesium compounds 
Manganiferous ore 
Marl, greensand ________~_ 
Mercury // 
Mica (scrap - - --- -----—- 
Molybdenum ----------- 
Olv ine 
FPC/«·ĩ;—Ü•h 8 


Perlite 
Phosphate rock 
Potassium salts _________— 
Pumice ___________ _-- _ 
Pyrites, ore and concentrate 
5 metal concentrate 

[c eai A AA 


Sand and gravel: 
Construction... 
Industrial 


Silver (mine)... 


Sodium carbonate (natural) - 
Sodium sulfate (natural) 
Staurolite |... 
Stone: 
Crushed |... 
Dimension 


Sulfur Frasch ~~ 
Tin and pyrophyllite 


ipoli 
Tungsten ore and concentrate . 
Vanadium .. 
Vermiculite 
Wollaston ite 
Zinc (mine)_ ____________ 
Zircon concentrate 


Principal producing States, 
in order of quantity 


Idaho. 
V 


a. 

Calif. and Vt. 

Tex. and Utah. 

Nev., Ga., Mo, Mont 
Ark., Ala., Ga. 

8 and S. Dak. 


Calif. 

Ark. and Mich. 

Mich. and Calif. 

Tex., Calif., Pa., Mic 


Ga., Tex., Miss., W yo 


Ariz., N. Mex., Utah, Mont 
Calif, Nev., Wash., Oreg. 


N.C., Conn, Ga., Calif |... 
Ill., Nev., Tex. 

Idaho, Maine, N.Y. 

Nev., S. Dak., Utah, Mont: 


Tex., Okla., Mich., Iowa 


Kans., Tex., N. Mex. 

Okla. and Mich. 

Minn., Mich, Mo, Tek 
Mich., Ga., Mo., Va. 

Va. and Ga. 

Mo., Idaho, Colo, N.Y VW 
Ohio, Pa., Mo, yy: 


N.C. and Nev. 
Nev. 


Tex. 
Mich., Calif, Fla, Tek 
Minn. and S.C. 

N.J. and Del. 


Nev. 

N.C., S. Dak., N. Mx, S. CO 
Colo., Ariz., Idaho, N. Me 
N.C. and Wash. 

Fla, Mich., Ind., Il] | |... 


N. Mex., Calif., Ariz., Nev |... 
Fla., N.C., Idaho, Tenn 
N. Mex., Utah, Calif. 

Oreg., N. Mex., Calif., Idaho 
Tenn., Colo., Ariz 

Calif. and Fla. 

La., Tex., N.Y., Ohio 


Calif., Tex., Mich., Ohio 
Ill., Mich., N. J., Cali f 


Idaho, Nev., Mont. Ariz _____ 


Wyo. and Calif. 
Calif., Tex., Utah. 
Fla. 


Tex., Fla., Pa, Il |. 
Ga., Ind., N.C.. Vt |... 


Tex. and La. 

Tex., Mont, Vt., NY VVV 
Alaska, Colo., Ariz. 

Fla. and N.Y. 

Ill., Okla., Ark. 

Calif., Colo., Nev., N. Mex. 

Colo., Idaho, Utah, Ark. 

Mont., S.C., Va. 

N.Y. and Calif. 

Tenn., N.Y., Mo., Colo 
Fla. 


Other producing States 


Ill., Tenn., Wash. 


All other States except Conn., Del., 
inn., „N. J., „N. Dak., RIV Vt. 
All other States except Alaska, Del. , Hawaii, 
R.I., Vt., Wis 
Calif.,  Colo., Idaho, Mo., Nev., Tenn. 


Okla. and S. Dak. 


Alaska, Ariz., Calif., Colo., Idaho, N. Mex., 
Oreg., Was 

Ariz., Ark., Calif., Colo., Idaho, Ind., Kans., La., 
Mont., Nev., N. Mex., N.Y., Ohio, S. Dak., 
Utah, Va., Wash., Wyo. 


Calif., Colo., Mont., Nev. 


Ariz., Calif., III., Mont., Nev., Tenn., Utah. 
All other States except Alaska, Del, Ga. 
80, 9. N. H., N. J., N. Mex., N. C., R. I., 


Del., N. J., Utah. 


Conn., Ga., Pa., Tex. 
Calif., Nev., Utah. 


Calif., Colo., Ga., Iowa, Maine, Md., Mass., 
Minn., Mont., N. J., N. V., N. C., N. Dak., Ohio, 
Pa., S. C., Wash., Wis. 

Colo. and Idaho. 

Mont. and Utah. 


Ariz., Hawaii, Kans., Okla. 


Ala., Ariz., Calif., Colo., Kans., Mich., Nev., 
N. Mex., N. Dak., Okla., Utah, W. Va. 


All other States. 

All other States except Alaska, Del., Hawaii, 
Iowa, Maine, N.H., N. Mex., N. Dak., Oreg., 
S. Dak., Vt., Wyo 

Alaska, Calif., Colo., III., Mo., N. Mex., N.Y., 
Oreg., S. Dak., Tenn., Utah, Wash. 


All other States except Del. and N. Dak. 

All other States except Alaska, Ark., Del., Fla., 
Hawaii, Ill., Iowa, ky.. La., Miss., Neb., Nev. ^ 
N. Dak., Oreg., Utah, Wash., W. Va., Wyo. 


Ark., Calif., Ga., N.C., Oreg., Va., Wash. 


Idaho, Ill., Ky., N.J., Utah. 


STATISTICAL SUMMARY 


on 


Table 3.—Value of nonfuel mineral production in the United States and 
principal nonfuel minerals produced in 1984 


Value Percent "m 
State (thousands) Rank i E Principal minerals, in order of value 
Alabama $409,841 22 177 Cement, stone (crushed), lime, clays. 
laska________ 88,683 42 38 Sand and gravel (construction), stone (crushed), gold, 
cement. 
Arizona 1,483,479 5 6.41 Copper, sand and gravel (construction), cement, molyb- 
enum. 
Arkansas 272, 628 27 1.18 Bromine, cement, stone (crushed), sand and gravel 
(construction). 
California 2,003,445 1 8.66 Cement, boron minerals, sand and gravel (construction), 
stone (crushed). 
Colorado... 436,082 20 1.88 Molybdenum, cement, sand and gravel (construction), 
stone (crushed). 
Connecticut 79,696 43 34 Stone (crushed), sand and gravel (construction), feld- 
spar, sand and gravel (industrial). 
Delaware 12,813 50 01 Magnesium compounds, sand and gravel (construction). 
Florida. _______ 1,510,364 4 6.52 Phosphate rock, stone (crushed), cement, sand and 
gravel (construction). 
Georgia 940,492 7 4.06 Clays, stone (crushed), cement, stone (dimension). 
Hawaii 51,247 44 22 En. (crushed), cement, sand and gravel (construction), 
ime. 
Idaho 412,295 21 1.78 Silver, phosphate rock, molybdenum, gold. 
Illinois 471, 861 18 2.04 Stone (crushed), cement, sand and gravel (construction), 
sand and gravel (industrial). 
Indiana 293,236 25 1.27 Stone (crushed), cement, sand and gravel (construction), 
ime. 
Iowa 253,445 29 1.10 Stone (crushed), cement, sand and gravel (construction), 
gypsum. 
Kansas 312,010 24 1.35 Cement, salt, stone (crushed), helium (Grade-A). 
Kentucky ----—- 256,998 28 1.11 Stone (crushed), lime, cement, sand and gravel 
(construction). 
Louisiana 511,470 16 2.21 Sulfur (Frasch), salt, sand and gravel (construction), 
cement. 
Maine 37,939 46 16 Sand and gravel (construction), cement, stone (crushed), 
peat. 
Maryland 241,701 32 1.04 3 stone (erushed), sand and gravel (construction), 
clays 
Massachusetts 107,332 39 46 Sand -e and gravel (construction), stone (crushed), lime, 
stone (dimension). 
Michigan .....- 1,408,607 6 6.08 Iron ore, cement, magnesium compounds, salt. 
Minnesota 1, 676, 247 3 7.24 Iron ore, sand and gravel (construction), stone (crushed), 
sand and gravel (industrial). 
Mississippi 94,178 41 41 bos More ada (construction), clays, cement, stone 
Missouri 731,897 8 3.16 denent lead, stone (crushed), lime. 
Montana 249, 363 30 1.08 Gold, silver, copper, cement. 
Nebraska 100, 368 40 43 Cement, sand and gravel (construction), stone (crushed), 
Nevada ......- 615,753 11 2.66 Gold, silver, diatomite, molybdenum. 
New Hampshire 23,112 47 10 Sand n ave (construction), stone (dimension), stone 
(crus , Clays. 
New Jersey — _ — _ - 156,236 35 68 Stone (crushed), sand and gravel (industrial), sand 
and gravel (construction), zinc. 
New Mexico 619,144 10 2.68 Copper, potassium salts, molybdenum, cement. 
New York... 612,490 12 2.65 Cement, stone (crushed), salt, sand and gravel 
(construction). 
North Carolina 451,480 19 1.95 Stone (crushed), phosphate rock, lithium compounds, 
sand and gravel (construction). 
North Dakota 21,794 48 .10 Sand and gravel (construction), lime, salt, clays. 
Ohio 552,903 13 2.39 Stone (crushed), salt, sand and gravel 
(construction), lime. 
Oklahoma 245,732 31 1.06 Cement, stone (crushed), sand and gravel (construction), 
gypsum. 
Oregon 120, 402 37 52 Pian (crushed), sand and gravel (construction), cement, 
ime. 
Pennsylvania 708, 356 9 3.06 Cement, stone (crushed), lime, sand and gravel 
(construction). 
Rhode Island 11,568 49 .05 Stone (crushed), sand and gravel (construction), sand 
a and gravel (industrial), stone (dimension). 
South Carolina 215,850 26 119 Cement, stone (crushed), clays, sand and gravel 
(construction). 
South Dakota 193,407 34 84 Gold, cement, stone 3 none (crushed)? 
Tennesse 478,321 17 2.07 Stone (crushed), zinc, cement, p 
Texas 1.715, 407 2 7.41 Cement, stone (crushed), sulfur rasch) sand and 
gravel (construction). 
Uta 524,162 15 2.26 Copper, gold, cement, sand and gravel (construction). 
Vermont 45,098 45 .20 Stone (dimension), sand and gravel 
(construction), stone (crushed), asbestos. 
Virginia 341,589 23 1.48 one (crushed), cement, sand and gravel (construction), 
ime. 
Washington 202,624 33 88 Cement, sand and gravel (construction), stone (crushed), 


See footnotes at end of table. 


lime. 


MINERALS YEARBOOK, 1984 


Table 3.— Value of nonfuel mineral production in the United States and 
principal nonfuel minerals produced in 1984 —Continued 


Value Percent "M 
State (thousands) Rank sh va Principal minerals, in order of value 
West Virginia $112,187 88 0.48 e (crushed), cement, sand and gravel (industrial), 
Wisconsin 129, 348 36 56 Stone (crushed), sand and gravel (construction), lime, 
sand and gravel (industrial). 
Wyoming 549,292 14 2.37 Sodium carbonate, clays, cement (portland), sand and 
gravel (construction). 
Total_______ 23,150,000 XX 100.00 
XX Not applicable. 
1Incomplete total. 


Table 4.—Value of nonfuel mineral production per capita and per 
square mile in 1984, by State 


Area Population 
State (square miles) (thousands) 
Alabama 51,705 3,990 
Alaska 591,004 
Arizona 114, 000 3,053 
Arkansas 53,187 2,349 
California 158,706 25,622 
Colorado 104,091 8,178 
Connecticut 5,018 3,154 
Delaware 2,044 613 
Florida 664 10,976 
1 58,910 837 
Hawaii 6,471 1,039 
Idaho „564 1.001 
Illinois 56, 345 11,511 
Indiana 36, 185 5, 498 
Iowa 275 2, 910 
Kansas 82,277 2,438 
Kentucky 7 40,409 3,723 
Louisiana 47,751 4,462 
Maine 33, 265 1,156 
Maryland 10,460 4,949 
Massachusetts 8, 5,798 
Michiga ns 58,527 9,075 
Minnesota 84,402 4,162 
Mississippi 41,689 2,598 
issourr 69,697 008 
Montana 141,046 824 
Nebraska 77,355 1, 606 
Nevada 110,561 911 
New Hampshire 9,279 977 
New Jersey ______ 7,787 7,515 
New Mexico 121,593 1,424 
New Vork 49,108 17,735 
North Carolina 52,669 ,165 
North Dakota 10,108 686 
Ohio 2522 41,830 10,752 
Oklahoma 69,956 3, 298 
On ler eel 97,073 2,614 
Pennsylvania 45, 308 11,901 
Rhode Island 1,212 962 
South Carolina 31,113 3,300 
South Dakota 77,116 706 
Tennessee 42,144 4,717 
Texas 266, 807 15,989 
Utah. 88 899 1,652 
Vermont 9,614 530 
Virginia 40,767 5,636 
Washington 68,138 4,349 
West Virginia 24,231 1,952 
Wisconsin 56,153 4,166 
Wyoming 97,809 511 
Total? or 
average 3,618,701 235,538 
XX Not applicable. 
1Incomplete total. 


Total 
(thousands) 


$409,841 
88,683 
1,483,479 
28 


Per square mile 
Dollars Rank 


Value of mineral production 


Per capita 
Dollars Rank 
103 20 
177 10 
486 3 
116 17 
78 25 
137 15 
25 45 
5 50 
138 14 
161 11 
49 36 
412 5 
41 39 
53 84 
81 22 
128 16 
69 28 
115 18 
33 42 
56 33 
19 48 
155 12 
403 6 
36 40 
146 13 
303 8 
62 29 
676 2 
24 46 
21 47 
435 4 
35 41 
73 21 
32 43 
51 35 
75 26 
45 38 
60 31 
12 49 
84 24 
274 9 
101 21 
107 19 
317 7 
85 28 
61 30 
47 37 
57 32 
21 44 
1,075 1 
98 XX 


2Excludes Washington, DC (which has no mineral production), with an area of 69 square miles and a population of 


623,000 
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Table 5.—Nonfuel mineral production’ in the United States, by State 


1982 


1983 


1984 


Mineral "ous We ca. m guany MM 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
ALABAMA 
Cement ; 
Masonry ....- thousand short tons 150 $9,086 210 $13,417 259 $17,247 
Portland --------------- cr sc 2,558 104,461 3,279 150,255 3,656 167,191 
%% 88 do... 1,323 13,193 1,863 20,758 1,906 30,500 
Gem stones NA 1 NA 1 NA 1 
Line thousand short tons 907 42,380 981 41,149 1,163 50,560 
Sand and gravel: 
Construction do- 7,019 17,226 €8,600 $23,500 10,348 26,188 
Industrial ... do____ 960 8,096 418 3,256 442 i 
Stone: 
Crusedd -----------—- do 221, 200 *89,600 20,558 95,374 222,000 *98,500 
Dimension _____________~- do... rez re2094 °’ 7 2,661 eg €2,674 
Combined value of bauxite, clays (bentonite), | 
phosphate rock (1982-83), and salt: XX 13,025 XX 10,956 XX 13,380 
%////·öÜ—03êi ou ee XX 1299, 162 XX 1361, 327 XX 409,841 
ALASKA 
Gem stones NA $60 NA $60 NA $60 
Gold (recoverable content of ores, etc.) 
troy ounces. . 30,513 11,470 739, 523 716,758 23,232 8,379 
Sand and gravel (construction) 
thousand short tons. . 40,832 14,895 445, 200 €97,200 30,861 66,883 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 2 17 47 W 
Stone (crushed) ___ thousand short tons. _ €5,100 €25,200 1,981 9,460 €2,500 *10,800 
Combined value of cement (portland, 1984), 
copper (1982-83), lead (1982-83), tin, and 
value indicated by symbol VvW XX 1,269 XX 971 XX 2,561 
Total- nocte cicer e XX 112,911 XX 7124, 496 XX 88,683 
ARIZONA 
Clays ________~- thousand short tons_ _ 143 $998 151 $1,425 138 $819 
Copper (recoverable content of ores, etc.) 
metric tons__ 769, 521 1,235,055 678, 216 1,144,285 746, 453 1,100,182 
Gem stones NA 2,800 NA 2,800 N : 
Gold (recoverable content of ores, etc.) 
troy ounces. _ 61,050 22,949 61,991 26,284 51,548 18,591 
Gyps um thousand short tons 175 1,205 265 1,929 261 2,932 
Lead (recoverable content of ores, etc.) 
metric tons... 359 202 T155 r74 W W 
Line thousand short tons_ _ 326 17,080 340 16,700 359 17,304 
Molybdenum (content of concentrate) 
thousand pounds 20,445 89,928 23,934 180, 210 24,013 76,112 
Pumicde thousand short tons 1 7 2 15 21 
Sand and gravel: 
Constructiootnnn do— 19,124 58,375 223, 200 275, 000 30,439 101,959 
Industrial -------------- do— 107 1,617 W W W 
Silver (recoverable content of ores, etc.) 
8 thousand troy ounces. . 6,309 50,159 4,492 51,383 4,093 33,320 
tone: 
Crushed_ _ ---- thousand short tons 25,200 22,200 4,155 24,079 5,200 27,300 
Dimension do— r e(3) rey (3) 1 e(3) e(3) 
Combined value of cement, perlite, pyrites, 
salt, tin (1984), and values indicated by 
symbol W c ß I Sese XX 19,105 XX 87,449 XX 102,839 
„ ee EE XX 71,581, 681 XX 11,511, 634 XX 1,483,479 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral "no n. Value „ Value n Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
ARKANSAS 
Abrasives. short tons 1,085 $469 W W 
7 thousand short tons. 629 6,658 879 $9,956 1,019 $7,838 
Gem stones! NA 200 NA 2 NA 200 
Sand and gravel: 
Construction thousand short tons. — 6,936 18,700 *6,900 *19,600 8,334 23,786 
5 Industriaaal v do— 471 5,625 386 4,796 459 6,207 
tone: 
Crushed_ - - ------------- do 113, 100 48, 500 13,448 51,267 215, 200 *59,800 
Dimension |... do- reg r 6514 9 513 m ur 
dV LOANNI PRECOR nO eee ET do— 13 92 7 66 W W 
Combined value of barite (1982), bauxite, 
bromine, cement, gypsum, lime, tripoli, 
vanadium (1982 and 1984), and values indi- 
cated by symbol ww XX 169,754 XX 159,972 XX 174,797 
rr eec: XX T250,572 XX 246,430 XX 212,628 
CALIFORNIA 
Boron minerals thousand short tons... 1,234 $384,597 1,303 $439,181 1,367 $456,687 
Cement, portland - -----------—- do 6,464 401, 883 7,567 420,949 8,715 520, 026 
Clays -----------------—- do- 1,762 15,642 21,816 218,255 22,100 223,868 
Diatomite do- 340 68,139 W W W W 
Gem stones NA 250 NA 300 NA 500 
Gold (recoverable content of ores, etc.) 
troy ounces_ _ 10,547 3,965 38,443 16,300 85,858 30,965 
Gyps um thousand short tons 1.088 10,614 1,218 10,668 382 12,443 
Ime occu LU E do— 364 i 358 22,994 406 26,827 
Pest lr ee do. ___ W W 13 612 W W 
Pumice re do_ ___ 59 1,285 65 1,582 80 1,600 
Sand and gravel: 
Construction. __________-~- do— 81.147 270,995 991,000 €308,700 — 102,420 360,427 
Industrial do- 2,167 27,528 2,150 34,066 2,281 39,176 
Silver (recoverable content of ores, etc.) 
E thousand troy ounces. . 34 271 27 308 W W 
tone 
Crushed ..... thousand short tons 228, 500 e105, 400 35,582 146,289 238,600 €158,000 
pen ff!!! do- r e20 r e, 127 20 2,839 22 €2,990 
BIG ue sno c.t ecu do— 85 1.699 71 1.289 74 1.642 
Combined value of asbestos, calcium chloride, 
carbon dioxide (1982), cement (masonry), 
clays (fire clay, 1983-84), copper, feldspar, 
iron ore, lead, magnesium compounds, mo- 
lybdenum (1982 and 1984), perlite, potassi- 
um salts, rare-earth metal concentrate, 
salt, sodium carbonate, sodium sulfate, 
tungsten ore and concentrate, wollastonite, | 
and values indicated by symbol W XX 293,851 XX 1359, 218 XX 368,294 
Total. ee oe tct XX 1,611,846 XX "1,783,550 XX 2,008,445 
COLORADO 
Clayhůhss thousand short tons - 201 $1,124 459 $2,650 308 $2,111 
Copper (recoverable content of ores, etc.) 
metric tons 515 922 W W W W 
Gem stones NA 80 NA 80 NA 80 
Gold (recoverable content of ores, etc.) 
troy ounces. _ 64,584 24,218 63,063 26,139 60,010 21,643 
Nialpbde . thousand short tons. 184 1,571 W W 291 W 
bdenum thousand pounds 41,691 360,626 TW TW W W 
Peat 7’ thousand short tons 4 W W W W 
Sand and gravel: 
Construction do— —— 18,590 58,466 21, 200 *81,600 28,024 87,324 
Industria LW do— 3,266 212 3,233 149 2, 213 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 1,934 15,378 2,146 24,546 2,200 17,909 


See footnotes at end of table. 


STATISTICAL SUMMARY 


CO 


Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral ; Value ; Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
COLORADO Continued 
Stone: . 
5 PVP thousand short tons. _ *6,900 *$21,800 6,790 $22,149 7, 200 e826, 200 
Dimensio-nnn n do- 1 r egg 1 86 "1 *87 
Combined value of beryllium concentrate 
(1982), carbon dioxide (1982), cement, iron 
ore, lead, lime, perlite, „pyri yrites (1982 and 
1984), salt (1982 and 19 ), tin (1982 and 
1984), tungsten ore and concentrate, vana- 
dium, zinc, and values indicated by sym- 
bODW Dni lex a uude ee XX 142,049 XX 7T115,969 XX 218,515 
Totaal "ER XX T635.920 XX 337,652 XX 436,082 
CONNECTICUT | 
Clays ________~_ thousand short tons 56 $329 86 . $515 99 $565 
1; ͤ ͥ ch do— 8 568 5 400 W W 
Sand and gravel ö 
Construction _ n do- 4,887 16,231 €5,000 -- €17,900 6,718 22,817 
Industrial do___ 80 1,746 W W W W 
Stone: as 
Cruse do- 26, 100 *32,100 7,692 45,890 eg. 300 *49,400 
Dimension ____________-_ _ do— r *16 r 6923 18 1,028 *18 *1,080 
Combined value of feldspar, gem stones, mica 
(scrap), and values indicated by symbol W B XX 3,299 XX 5,480 XX 5,834 
// ⁰ ⁰•mA ed adus ici te XX 155,802 XX 11,218 XX 19,696 
DELAWARE 
Marl (greensand) __ thousand short tons ioi PT E EN 1 $18 
Sand and gravel (construction) do- 1,300 $3,197 *1,400 *$3,200 1,008 2,795 
CCT XX 3,197 XX 3,200 XX 2,818 
FLORIDA 
Cement 
Masonry ..... thousand short tons. _ 231 $16,261 318 619,557 383 824, 624 
Portland do- 2, 651 136,190 3,329 164,048 3,564 172,548 
CIBUM cde er) ee ea do... 672 231,339 684 31.566 772 34,048 
Gem stones NA 6 N 6 NA 6 
Line thousand short tons 103 5,828 W 13,881 171 9,379 
Pédt 26 2 5 coL LL do— 120 1.575 114 1,999 263 5,454 
Sand and gravel | 
Constructioůnn do— 13,616 30,081 14, 900 *31,500 21,032 . 48,494 
Industrial do... 841 4,251 329 3,447 1,533 9,815 
Stone (crushed)... „ do... 253, 100 e182, 300 57,282 235,700 68, 500 290, 000 
Combined value of clays (kaolin, 1982), mag - x e 
nesium compounds, phosphate rock, rare- 
earth metal concentrate, staurolite, tita- | j 
nium concentrates (ilmenite and rutile), — 
and zircon concentrates |... XX 815,155 XX "114,122 XX 915,996 
rr XX 1,222,998 XX 1.275, 826 XX 1,510,364 
| . GEORGIA | i 
Class -.. thousand short tons .. 6,773 $475,768 7,859 3560,05 8,679 3600,29 
Gem stones NA 20 NA . 20 - NA 20 
Sand and gravel: | | 
Construction - thousand short tons 3,166 8,361 eg, 800 9, 400 5,347 13,623 
8 Industrial. do— 541 6,793 539 1,298 478 6,795 
tone: 
| rushed—— feces do— *34,800 €153,500 41,100 "186,193 *45,900 €220,000 
Dimension do— 182 eig, 375 1183 121,019 202 €20,007 
777Cö;5oQc;ͥ;ͥ;ͥ;2A ee do...- 20 141 14 101 15 104 
Combined value of barite, bauxite, cement, 
feldspar, iron oxide pigments (crude), kya- | 
nite, mica (scrap), and p eat XX 54,880 - XX 65,536 XX 79,914 
MEL eee ese XX 718,838 XX 849,572 XX 940,402 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1984 
Mineral Value Value ! Value 
Quantity (thousands) Quantity thousands) Quantity (thousands) 
HAWAII 
Cement | 
nry 2522 thousand short tons 6 $554 $641 5 $792 
Portlandqaqaii 02 — 227 18,122 216 20,673 186 18,282 
n: and gravel (construction) _ do- 449 1,221 *440 *1,000 . 436 2,081 
tone: 
Cruse do_ __ €4,500 €26,600 5,532 29,703 €5,400 €29,700 
Dimension _____________~— do- 3) 24 (3) "m „ 
Combined value of gem stones, lime, and 
Fpum ie a a RX 388 XX 391 XX 442 
7; euet XX 46,889 XX 52,411 XX 51,247 
IDAHO 
Antimony ore and concentrate, antimony 
Contents .—--------———- short tons 294 W 585 W 551 W 
. thousand short tons 8 $101 6 $91 51 $243 
Copper (recoverable content of ores, etc.) 
metric tons 3,074 4,933 3,556 6,000 3,701 5,455 
Gem stones NA NA 100 NA 150 
Lead (recoverable content of ores, etc.) 
metric tons W W 225,893 712,376 W W 
ine thousand short tons W W 85 ,686 87 5,616 
Phosphate rock thousand metric tons W W W W 4,122 586 
Sand and gravel (construction) . 
thousand short tons 2.340 6,258 €3,000 €9,800 4,125 13,509 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. — 14,830 117,901 17,684 202,308 18,869 153,608 
Stone (crushed) ___ thousand short tons. €1,200 *6,000 1,935 7,480 *1,800 ,100 
Combined value of cement, garnet (abra- 
sive ), gold, gypsum, molybdenum (1984), 
perlite, pumice, sand and gravel (industri- 
al), stone (dimension), tungsten ore and 
concentrate (1982-83), vanadium, zinc, and 
values indicated by symbol V XX 11 68,041 XX 169,318 XX 100,028 
Total. ' . XX 1303, 309 XX 415,159 XX 412,295 
ILLINOIS 
Cement, portland thousand short tons 1,751 $18,444 1,857 $74,975 1,997 $82,622 
0%%;ͤ;ͤE A 8 do- 455 2, 305 717 3,360 253 940 
Gem stones NA 15 NA 15 NA 15 
Peaat thousand short tons W W W W 49 W 
Sand and gravel 
Construction do_ _ ~~ 21,557 59,149 21, 100 58, 400 25,969 12,477 
5 Industrial do.... ,9 45,665 4, 42,871 4,100 52,197 
tone 
Cruse do— 42, 900 e148, 300 42,761 166,860 *48,500 *191,600 
Dimension do- 2 Fr 43 71 NET aoe: 
Combined value of barite, cement (masonry), 
clays (fuller’s earth), fluorspar, lead, lime, 
silver, tripoli, zinc, and values indicated by 
symbol n XX 55,618 XX 60,355 XX 72,010 
CCC XX 1389, 539 XX 406, 907 XX 471,861 
INDIANA 
Cement, portland - thousand short tons 1,523 $58,055 W W W W 
Clays ---------- 553 do— - 501 1.221 2558 281,421 2653 252, 085 
Gem stones NA 1 NA 1 NA 1 
Post. ˙ nc thousand short tons 89 2,243 81 1,978 61 1,358 
Sand and gravel: 
Constructioͤnnn -— do... 13,097 34,579 €14,400 37,900 16,071 44,144 
Industrial |... ......- do ... W W 194 1,129 
Stone: 
3 UPPER: do ... 220, 300 *65,500 24,051 82,182 "26,700 *99,400 
Dimension do— F C127 r €11,626 144 11,015 159 €14,269 
Combined value of abrasives (natural), ce- 
ment (masonry), clays (fire clay, 1983-84), 
um, lime, and values indicated by sym- 
MW ucc ete i E XX 40,199 XX 115,450 XX 130,250 
CCCCCCCCCCCCC ( XX 1 213,424 XX 250,542 XX 293, 236 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral Value Value : Value 
Quantity (th 5 nds) Quantity (thousands) Quantity) (thousands) 


IOWA 
Cement: 
Masonry ----- thousand short tons_ — W W 37 $3,425 42 $3,260 
Portland 2... 2----- do... 1,622 $82,225 1,644 81,836 1,730 92,699 
Clay do 491 2, 392 576 3,258 623 2, 695 
Gem stones NA 1 NA 1 NA W 
Gyps um thousand short tons _ 1.177 11,345 1,612 18,518 1,527 12,421 
POO mm v unice do... W W W W 11 400 
Sand and gravel (construction) _ _ do- 10,064 25618 11, 800 *32,800 13,882 37,027 
Stone (crushed)... do- 222, 600 *88,800 24,844 101,097 223, 800 100, 000 
Combined value of lime, sand and gravel 
(industrial, 1982), stone (dimension, 1982- 
83), and values indicated by symbol W XX Fg 028 XX 5,425 XX 4,943 
Total ees aa XX T218,409 XX 247,360 XX 253,445 
KANSAS 
Cement 
Masonry -.--- thousand short tons 46 $2,628 W W W W 
Portland --------------- do- 1,549 19,558 W W W W 
ry Rem do- 664 3,656 718 $3,921 918 $5,537 
Gem stones NA 1 NA 1 NA 1 
Helium 
Crude million cubic feet 8 T 188 3,572 402 8,844 
Grade-À ______________~_ do... 790 26,860 T15 21,125 1,015 88,063 
Salt thousand short tons... 1,601 12,146 1,719 67,195 1,712 71,558 
Sand and gravel: 
Construction do- 9,720 20,612 212, 400 €26,600 11,796 26,358 
Industrial 3 do... 831 3,635 199 2,184 W W 
ne: 
Crushed- |... do... 14, 400 €41,100 12,687 145,121 213, 600 48,500 
Combined value of gypsum, lime, pumice, salt 
(brine), stone (dimension), and values indi- 
cated by symbol W______________- XX 16,728 XX 91,866 XX 113,149 
jp UM XX 1256,924 XX 1267, 585 XX 312,010 
KENTUCKY 
Clays ________- thousand short tons 2579 292,039 2669 252,142 802 87,277 
Gem stones NA 1 NA 1 NA 1 
Sand and gravel: 
Construction thousand short tons 6,499 15,936 5, 500 €13,000 7,839 18,252 
Industrial do. ..- 7 116 10 124 W W 
Stone (crushed) |... _ do 229, 500 2104, 300 33,399 117,842 237,300 2133, 000 
Combined value of cement, clays (ball clay, 
1982-83, fire clay, 1983), lime, and zinc _ _ _ XX 84,555 XX 91,408 XX 98,468 
Total. —— wIʃ .A. XX 206, 947 XX 224,517 XX 256,998 
LOUISIANA 
Clays ...---..-- thousand short tons 326 2$6,216 2505 $10,793 547 3$10,858 
Gem stones NA 1 NA 1 NA | 
Balt.—— thousand short tons 12,171 117,569 11,544 100,936 13,101 112,142 
Sand and gravel: 
Construction do— 16,558 50,966 *14,200 *46,600 17,040 54,664 
Industriaaal W122 do— __ 378 4,590 291 4,252 266 3,757 
Stone (crushed )) do- W W 5, 758 25,702 €4,100 €19,500 
Sulfur (Frasch) ... thousand metric tons. _ 1,239 W 1,643 W 2,007 W 
Combined value of cement, clays (bentonite, 
1982 and 1984), gypsum, lime, and values 
indicated by symbol V- XX 238,325 XX 258,477 XX . 910,548 
Totül- Dec E ue uia Lom XX 411,661 XX 446,161 XX 511,470 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral , i Value l Value f Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MAINE 
Clayo ss thousand short tons. . 37 $76 43 $93 43 $97 
Pent. o nid 8 do- ___ 8 508 W W W W 
Sand and gravel (construction) do- 6,701 15,118 €4,800 €12,100 7,885 19,228 
Stone (crushed) ~- —----------- do- €1,200 €4,000 848 2,851 ei 300 4, 400 
Combined value of other nonmetals and val - 
ues indicated by symbol VEVW XX 716,003 XX 11,319 XX 14.214 
MM ]ĩA ö] 8 XX 135,705 XX 26,363 XX 37,939 
MARYLAND 
Olays* on LI thousand short tons 405 $1,346 484 $1,747 347 $1,484 
Gem stones NA 2 NA 2 NA 
Line thousand short tons 7 396 7 383 7 419 
Peüt. 2 une ey et s do. ... 4 W 4 W 5 W 
Sand and gravel (construction) _ _ do- 9,720 32,386 10,600 €37,800 14,234 46,671 
Stone: 
Crushed - ________.____- do 415, 100 973,500 19,284 80,429 222, 100 *94.000 
Dimension _____________- do- r €10 r e470 12 682 17 €864 
Combined value of cement, clays (ball clay), | 
sand and gravel (industrial, 1984), and val- 
ues indicated by symbol VW XX 62,891 XX 78,366 XX 98,261 
Total ec ront ect puc XX 7170,991 XX 199,409 XX 241,701 
MASSACHUSETTS 
Clays --------- thousand short tons 210 $1,115 237 $1,298 240 $1,212 
Lime 4.25 y oe ee d do... 135 9,414 156 10,671 171 12,426 
Sand and gravel: 
Construction do cc 12,003 84,488 110, 400 36,200 14, 168 42,139 
B Industrial -------------- do... 140 1,615 W W W W 
tone: 
Crushed. - - ------------- do— €6,900 233, 500 7,740 36,002 *8,400 *39,000 
Dimension ~- ------------ do_ ___ r e55 r €11,399 51 10,488 257 €11,657 
Combined value of gem stones, peat, and 
values indicated by symbol W |. XX 62 XX 1,016 XX 898 
Total aoe Sete ee XX 191,543 XX 95,675 XX 107,332 
MICHIGAN 
Cement: 
Masonry ....- thousand short tons 136 $8,752 W W W W 
Portland . ------------—-- do... 3,254 149,538 W W . W W 
Clays eT do. ... 1,022 4,910 1,199 $5,693 1,321 $5,052 
Gem stones_ _____~_______~___-___ NA 15 NA 15 NA 15 
Gyps um thousand short tons 682 5,150 1,097 8,104 1,534 10,304 
Iron ore (usable). — — _ — thousand long tons, 
gross weight W W 10,713 W 18,263 W 
Line thousand short tons 571 26,823 503 23,142 622 30,092 
| | Pent eR ee PS E do_ ___ 241 4,917 215 4, 286 227 4,341 
Salt 2. ³ AAA eee eee do— 2,002 106, 303 1.355 93, 306 1,491 93,860 
Sand and gravel 
Construction do— 20,567 47,726 223,000 52, 300 36,071 16,540 
à Industrial do... 2,920 21,934 3,545 21,911 3,400 33,060 
tone: 
Crushed. - ------------——- do ... 220, 700 €67,100 24,763 82,152 228, 100 *92,000 
Dimension do- 24 r e95 4 112 e4 $129 
Combined value of bromine, calcium chloride, 
copper (1982), iodine, iron oxide pigments 
(crude), magnesium compounds, silver 
(1982), and values indicated by symbol W XX 592,451 XX 1882, 239 XX 1,063,214 
! AAA cs XX "1,035,169 XX 1, 178,926 XX 1,408,607 
MINNESOTA 
m stones NA $5 NA $5 NA $5 
Iron ore (usable). .. _ - thousand long tons, 
gross weight. 23,715 1,021,056 30,699 1,342,455 35,602 1,561,516 
Line thousand short tons 133 ,094 W W W W 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral "Ans us Value 2 Value n Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MINNESOTA —Continued 
eo a G short tons 16,307 W 11,314 W 68,019 W 
F thousand short tons . W W W W 24 W 
Sand and gravel: 
Construction. ____________ do- 20,276 844,222 24, 600 853, 000 22,612 $49,087 
r Industrial do- 694 5,903 685 12,932 W W 
tone: 
Cruse do- 7,100 20, 900 8.580 25,320 eg, 900 225, 800 
Dimension do— r e29 r 610,956 28 11,365 *39 *13,369 
Combined values of clays and values indi- 
cated by symbol v XX 1.406 XX 9,953 XX 26,470 
/ ˙.üAA -m A — XX I, 109, 142 XX 1.455, 030 XX 1.676, 247 
MISSISSIPPI 
Clays .---..--- thousand short tons_ 805 $21,181 1,446 $23,846 2,398 $30,565 
Sand and gravel (construction) _ - do- _ _ _ 9,455 27,115 211, 000 €34,600 12,205 34,955 
Stone (crushed) ________-____ do... W W 1,651 4,377 *2,000 5,800 
Combined value of cement, sand and gravel 
(industrial), and value indicated by sym- 
bol Woo ee iare. XX 24,389 XX 26,882 XX 22,858 
/ nA ems XX 12,685 XX 89,705 XX 94,178 
MISSOURI 
Barite. _ thousand short tons 107 $5,703 W W W W 
Cement: 
Masonry _______-------- do- 88 4,855 146 $7,339 143 $1,033 
Portland --------------- do... 3,205 120,339 3,499 157,249 8,981 178,225 
Clayat- a i he do— 1,383 13,409 1,418 11,848 1,575 14,666 
Copper (recoverable content of ores, etc.) 
metric tons. . 7,941 12,745 1,125 13,033 5,818 8,575 
Gem stones NA 10 NA 10 NA 10 
Iron ore thousand long tons 717 877 21,054 1,370 
Lead (recoverable content of ores, etc.) 
metric tons__ 474,460 267,150 409, 280 195,620 278, 329 156,766 
Sand and gravel: 
Construction - thousand short tons 6,359 14,477 e7 700 €17,700 7,967 19,364 
Industrial do— 750 8,997 600 7,541 614 ,129 
Silver (recoverable content of ores, etc.) 
" thousand troy ounces. . 2,241 17,817 2,021 23,124 1,401 11,406 
tone 
Crushed - thousand short tons... 238, 600 *113,300 39,454 120,700 41, 600 €137,000 
Dimension n do— e(3) *13 W W W 
Zinc (recoverable content of ores, etc.) 
metric tons 63,680 54,009 51,044 52,052 45,458 48,707 
Combined value of clays (fuller’s earth and 
kaolin, 1984), iron oxide pigments (crude), 
lime, stone (dimension), and values indi- 
cated by symbol p w XX 1100, 032 XX 792,598 XX 142,016 
joo 2252522232255 2 — XX 1732, 856 XX 1725, 868 XX 731,897 
MONTANA 
Antimony yyy short tons_ — 209 W 253 W — S 
Barite. thousand short tons W W 10 $750 W W 
Clays tr tS do- ... 3218 2$8,064 194 6,205 397 $15,260 
Copper (recoverable content of ores, etc.) 
metric tons 64,951 104,245 33,337 56,245 W W 
Gem stones NA 225 NA 300 NA 450 
Gold (recoverable content of ores, etc.) 
troy ounces. _ 75,171 28,258 161,436 68,449 181, 190 65,348 
Lead (recoverable content of ores, etc.) 
metric tons... 661 372 1,163 556 W W 
Line thousand short tons 45 2,331 86 W 89 5,097 
Sand and gravel (construction) _ _ _ _do_ _ __ 5,338 12,794 €5,000 €10,200 7,176 21,269 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 6,169 49,041 5,708 65,299 5,653 46,018 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral . 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
MONTANA —Continued 
Stone (crushed) ...... thousand short tons *1,400 84, 700 872 182,320 *950 *$2,400 
Zinc (recoverable content of ores, etc.) 
metric tons. _ W W uL m M I5 
art og value of cement, clays (fire cay, 
, hite, gypsum, iron ore, moly 
num dae, peat, phosphate rock, sand and 
gravel (industrial), stone (dimension), talc, 
tungsten ore and concentrate (1982), ver- 
miculite, and values indicated by symbol W XX 760,701 XX 181, 644 XX 93,521 
M ³˙¹—ꝛꝛ¹ꝛꝛ ͤa ee ee XX 1270, 731 XX 1291, 968 XX 249,363 
NEBRASKA 
Clays --------- thousand short tons 134 $392 164 $501 180 $556 
Sand and gravel: 
Construction do— 9,713 23,851 710, 100 €25,000 11,839 21,191 
Industrial -—------------- do— 14 105 4 W W W 
Stone (crushed) )) do... *3,100 *14,300 14,442 122.612 4, 500 €23,400 
Combined value of cement, gem stones, lime, 
and values indicated by symbol WW XX 36,632 XX 39,296 XX 48,621 
Total «uum aa XX 75,280 XX 187,409 XX 100, 368 
NEVADA 
Barite thousand short tons 1.575 $52,727 663 $21,736 615 $14,924 
Clays ------------------- do— 103 2,640 58 2,348 220 - 21,191 
m stones NA 1,200 NA 1,200 NA 1,300 
Gold (recoverable content of ores, etc.) 
troy ounces... 757,099 284,601 914, 531 387,761 997,508 359,759 
Gypsum thousand short tons. . 656 4,523 998 1,896 1,192 8,860 
Iron ore thousand long tons... 77 1.119 W W W 
Lead (recoverable content of ores, etc.) 
metric tons. — W W 14 7 W W 
Mercury ---------- 76-pound flasks — 25,760 W 25,070 W 19,048 W 
Sand and gravel: 
Construction thousand short tons 6,027 11,724 €7,500 €16,200 8,202 20,505 
Industria! do- W W W W 489 W 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 9,142 24,981 5,164 59,073 6,477 52,727 
Stone (crushed) ___ thousand short tons... *1,300 €4,500 1,269 5,358 €1,100 €4,700 
Combined value of cement (portland), clays 
(fuller’s earth and kaolin, 1984), copper, 
diatomite, fluorspar, lime, lithium, magne- 
site, molybdenum, perlite, salt, tungsten 
ore and concentrate (1982 and 1984), and 
values indicated by symbol V XX 144,448 XX 7111,178 XX 151,787 
Total. noo aei uam XX 532,463 XX "612,757 XX 615,753 
NEW HAMPSHIRE 
Sand and gravel (construction) 
" thousand short tons 4,332 $12,593 *4,000 *$12,100 5,637 $16,054 
tone: 
Crushed_ --------------- do— €600 €3,100 946 2,853 €850 ©2700 
Dimensio-n: do... r e55 r 63,593 58 4,032 €59 €4,198 
Combined value of other nonmetals _ _ _ _ _ — XX 101 XX 101 XX 160 
/ iiie uale cuc XX 119,387 XX 19,086 XX 23,112 
NEW JERSEY 
Class thousand short tons - 63 8566 62 $596 61 $611 
Gem stones NA 1 NA 1 NA 1 
P eat thousand short tons W W W W 5 128 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 | 1983 1984 
Mineral Valu 


Quantity (tausands) Quantity (housends) Quantity (thousands) 


NEW JERSEY—Continued 
Sand and gravel: 
Construction thousand short tons 7,940 $25,722 210, 800 *$34,300 9,545 $31,878 
Industrial do— 2,140 28,151 2, 386 31,819 2,712 32,287 
Stone (crushed) __________-__ do 10, 700 57, 800 12,301. 70,421 °13,500 75,000 
Zinc (recoverable content of ores, etc.) 
metric tons 16,800 14,248 16,475 15,033 W W 
Combined value of magnesium compounds 
(1982-83), marl (greensand), stone (dimen- 
sion), titanium concentrate (ilmenite, 1982), 
and values indicated by symbol v. XX T 5,845 XX 2,445 XX 16,331 
Total. o A 8 XX T132,333 XX 154,615 XX 156,236 
NEW MEXICO 
Clays __.______ thousand short tons 260 3$112 50 $115 67 $143 
Gem stones NA 200 NA 200 NA 200 
Gyps um thousand short tons 198 887 169 1,016 818 1,622 
Lead (recoverable content of ores, etc.) 
metric tons W W 258 123 os — 
Line thousand short tons W W 17 W NN — 
Pi. ³ĩ»¹ 8 do- 408 13,355 394 13,297 416 14,115 
Potassium salts __ thousand metric tons 1,497 204,600 1,278 174,100 1,418 204,100 
Pumice _ thousand short tons 97 809 110 1,070 132 1,269 
Sand and gravel (construction) _ _ do- 5,616 17,670 7,000 20, 000 8,363 22,389 
Silver (recoverable content of ores, etc.) 
5 thousand troy ounces. _ 805 6,397 W W W W 
tone: 
Crushed -- thousand short tons eg, 800 €13,700 4,130 715,118 €4,700 “17 2000 
Dimensiornnnnnn n do- 218 Feri 18 141 *19 149 
Combined value of carbon dioxide (1982), 
cement, clays (fire clay, 1982), copper, 
helium (Grade-A), mica (scrap), moly 
num, salt, sand and gravel übdustral .— 
1982), tungsten ore and concentrate (1984), 
and values indicated by symbol W XX 171,432 XX 291,411 XX 358,157 
Total dme ee aah xx 1429, 303 XX 1517,191 XX 619,144 
NEW YORK 
Clay... thousand short tons 352 $897 371 $869 543 $2,435 
Gem stones NA 30 NA 30 NA 30 
Lead (recoverable content of ores, etc.) 
metric tons. . 1,065 600 1,299 621 W W 
Peat. _______ thousand short tons W W 18 W W W 
Sall. ee eL e do... 6,205 117,718 4,859 100,119 5,644 123,755 
Sandandgravel:  , 
Construction do- 17,338 46,871 918,700 *54,200 25,968 80,866 
Industrial! do- 45 512 W W 25 260 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. . 21 216 33 979 W W 
tone: 
Crushed_ ___ __ thousand short tons... 28, 700 €132,800 31.991 134,752 933,100 *135,000 
Dimension - ------------- do... *22 r *3,952 24 4,310 *15 “4,271 
Zinc (recoverable content of ores, etc.) 
metric tons 52,287 44, 808 56,748 51,783 W W 
Combined value of cement, clays (ball clay), 
emery, garnet (abrasive), gypsum, iron ore 
(1982), lime, talc, titanium concentrate 
(ilmenite), wollastonite, and values indi- 
cated by symbol W - - -—----------——- XX 155,959 XX 156,351 XX 265,873 
f es i —— XX T503,858 XX T503,414 XX 612,490 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral ; Value ; Value : Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
NORTH CAROLINA 
Clayh --- thousand short tons 31,573 285,243 22, 286,681 2.327 $8,987 
Feldspat short tons.. 428,755 12,255 508, 641 13,610 — 510,275 13,994 
Gem stones NA 50 NA 50 NA 50 
Mica (scrap) ) thousand short tons 67 4,793 69 4,266 79 3,762 
Sand and gravel: 
Construction... LL... do— 5,198 15,395 €5,600 €16,900 6,312 18,159 
Š Industria! do... - 716 4,878 1,066 11,689 1,158 12,864 
tone: i 
Crushed_ ~- -------------- do. ... 27 500 *117,600 83,694 7145, 001 238, 100 €168,000 
Dimension _____________- do- F 6165 F 8457 87 8,267 W W 
Talc an id tir ced ues FF do- 83 1.266 89 1,452 87 1,587 
Combined value of cement, clays (kaolin, 
1982-83), lithium compounds, olivine, peat, 
phosphate rock, and value indicated by 
symbol „ XX 135,142 XX 190,641 XX 224,077 
Total- ou n ² XX 1305, 079 XX 7398,55 XX 451,480 
NORTH DAKOTA 
Gem stones NA $2 NA $2 NA $2 
Lime thousand short tons. . W W 51 6,798 60 5,912 - 
Sand and gravel (construction) _ _ do- 2,347 4,873 *3,800 *15,000 6,426 11,851 
Combined value of clays, peat, salt, and value 
indicated by symbol W __________-- XX 8,102 XX 3,570 XX 4,529 
/ ˙¹·—» T Á XX 12,977 XX 25,370 XX 21,794 
OHIO 
Cement 
Masonry _____ thousand short tons 86 $6,170 97 $T 454 101 $8,092 
Portland do... 1,326 59,598 1,575 71,599 1,525 69,810 
eri, EHE do... 1,451 6,100 1,716 8, 061 1,960 10,478 
Gypsum. o So do- 109 1.335 W W W 
AMC? o's peace do... 1,666 76,370 1,906 84,928 1,859 87,951 
Post 8 do— 5 144 W W 13 345 
Balb. c os cL c ee do- 3,514 90,572 2,565 85,988 W W 
Sand and gravel: 
Construction iue ate do... 26,160 83,015 227,200 *84,600 31,748 104,709 
Industrial do- i 17,816 1,226 17,848 1, 20,829 
ne: 
Crushed. - - —-----------—-—- do ... 30, 300 *105,200 32,937 114,059 238, 500 €139,000 
Dimension -------------- do... r 48 r eg, 765 49 2,923 37 3,454 
Combined value of abrasives, gem stones, and 
values indicated by symbol W |... XX 135 XX 1,684 XX 108,240 
%% ³ĩ·à A ncs XX 1449, 120 XX 479,144 XX 552, 903 
OKLAHOMA 
Cement 
Masonry ..—.- thousand short tons_ _ W W 45 $3,074 49 $3,506 
Portlanßdgdaqdadd do- W 1.719 83,685 1,782 84,701 
eU, eR E do- 752 $1,907 862 2,288 979 2,498 
Gem stones! NA 2 NA 2 NA 2 
yps um thousand short tons 1,254 10,089 1,351 11,571 1,549 13,485 
Pumiſcſte do- 1 W W W W 
Sand and gravel: 
Construction - do 7,490 17,733 €7,500 €17,300 10,984 26,582 
5 Industrial! do ... 1,222 13,114 1,184 13,221 W 
tone: 
Crushed_ - ------------—- do. ... 30, 100 “84,200 23,865 76,941 225, 500 86, 000 
Dimension do— r eg r 6589 10 731 *12 771 
Combined value of feldspar, iodine, lime, salt, 
tripoli, and values indicated by symbol W XX 97,031 XX 17,367 XX 28,187 
(ioc c "(Ó——— XX 1224, 665 XX 226, 186 XX 245,132 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production’ in the United States, by State —Continued 


1982 
Mineral s Value : Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
OREGON 
Cla ys thousand short tons 149 $212 188 $215 189 $288 
Gem stones A 500 NA 600 NA 400 
Gold (recoverable content of ores, etc.) 
troy ounces. _ W W 322 187 W Ww 
Nickel (content of ores and concentrates) 
short tons. _ 3,203 W me M 14,540 W 
Sand and gravel (construction) 
thousand short tons 9,513 30,629 211, 000 *31,000 12,716 37,117 
Silver (recoverable content of ores, etc.) 
thousand troy ounces. _ NS 1 1 OW W 
Stone (crushed) ___ thousand short tons.  *14, 200 *41,900 18, 089 739,878 12, 500 €37,500 
Talc and soaps tone do... 3) 82 (3) 123 3) 66 
Combined value of cement, copper (1983), 
diatomite, lead (1983), lime, pumice, san 
and gravel (industrial, 1983), stone (dimen- 
sion, 1982-83), and values indicated by sym- 
bol Wa oou XX 134,517 XX 32,922 XX 45,031 
Total 2. eh XX 7107, 840 XX 11 10,940 XX 120,402 
PENNSYLVANIA 
Cement 
Masonry ....- thousand short tons 256 $14,048 262 $17,095 298 $20,849 
Portland ______________~_ do... 4,800 212,945 5,154 218,539 5,135 281,590 
Clays? e eoe eee iue e do- 931 5,616 916 4,311 963 4,050 
Gem stones NA 5 NA 5 NA 5 
Line thousand short tons 1,297 70,902 1,507 81,682 1,620 90,182 
Pegt- --------------—-—- do- 27 669 22 628 24 693 
Sand and gravel: 
Construction do— 13,081 55,527 11, 800 €52,000 14,472 64,285 
Industrial |... do... 969 13,589 W W W 
ne: 
Crushed |... do... 250, 400 e200, 900 51,523 226,948 56,200 €228,000 
Dimension o- r €42 r 65.033 5,799 *44 6,001 
Zinc (recoverable content of ores, etc.) 
metric tons. . 24,162 21,001 16,792 15,322 a EE 
Combined value of clays (kaolin), mica 
(scrap), tripoli (1982), and values indicated 
by symbol W __________________ XX 1,094 XX 12,812 XX 12,701 
% Seapets wes Lern XX T601,329 XX 635,141 XX 108,356 
RHODE ISLAND 
Sand and gravel: 
Construction... thousand short tons 1,146 $3,671 *1,000 *$2,400 1,483 $5,282 
Industria] ______________ do— 5 52 Ee Los W W 
Stone (crushed) — - - ---------- do... *130 *1,100 971 5,507 “1,000 *5,800 
Combined value of other nonmetals and val- 
ue indicated by symbol EV XX 125 XX 23 XX 486 
Totaal . XX 14,848 XX 7,930 XX 11,568 
SOUTH CAROLINA 
ee portland thousand short tons 1,624 $66,385 W 2,319 $103,891 
laj eee ae eee do... 1,535 28,166 1,813 $34,830 1,834 36, 
Gan, er. 8 NA 10 NA 10 NA 10 
panganierous ore thousand short tons 15 W 22 W 20 W 
AM RENE do- 5 W W W 5 W 
Sand and gravel: 
Construction do- 4721 13,170 5,200 €15,000 5,845 17,097 
Industrial do— 720 10,902 842 18,169 882 14,889 
ne: 
Crushed- -------------- do... €14,000 253,000 15,786 61,054 17.200 €72,500 
Dimension do. "T r €1,164 17 1,165 *16 *1,092 
Combined value of cement (masonry), clays 
(fuller's earth), mica (scrap), vermiculite, 
and values indicated by symbol W_ _ _ _ _ _ XX 22,181 XX 105,366 XX 29,562 
CCC XX 1194, 978 XX 230,594 XX 275, 850 


See foot notes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral l Value i Value ; Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
SOUTH DAKOTA 
Cement 
Masonry ....- thousand short tons. _ 4 $383 4 $359 5 $283 
Portland 2:2. ieee 3 520 27,978 603 37,435 619 30,773 
Clay s eo re eeu do____ 128 346 123 353 119 343 
Feldspar rr short tons W W 7,109 107 7,219 124 
Gem stones NA 70 NA 70 NA 70 
Gold (recoverable content of ores, etc.) 
troy ounces. . 185,038 69,558 309,784 131,348 310,527 111,994 
Sand and gravel (construction) 
thousand short tons 3,816 8,604 €5,100 €11,500 5,786 12,168 
Silver (recoverable content of ores, etc.) 
à thousand troy ounces. . 26 209 62 713 50 407 
tone: 
Crushedd thousand short tons e, 600 7, 400 3,906 12,982 €3,800 €12,800 
Dimension do- r egg r C14 805 142 115,794 *60 *18,642 
Combined value of beryllium, clays (ben- 
tonite), gypsum, lime, mica (scrap), and 
value indicated by symbol v XX 4,855 XX 11,432 XX 5,803 
OE uc cue %⅛ AA eum arm EE XX T134,208 XX T222,093 XX 193,407 
TENNESSEE 
Cement, portland __ thousand short tons. — 763 $36,689 W W W W 
Claye ⁵ cnet: oce do— 766 20,107 1.066 $26,516 1,267 $30,207 
Gem stones! NA 5 NA 5 NA 5 
Phosphate rock __ thousand metric tons... 897 11,596 1,193 129,073 1,368 33,275 
Sand and gravel: 
Construction... thousand short tons 5,051 15,917 *6,100 *18,700 6,304 19,830 
Industrial do. .. 468 4,826 483 5,455 650 6,903 
tone: 
Crushed. - - - - ---------—-- do... W W 30,578 T111,573 *36,200 *138,000 
Dimension ______________ do... r eg r ei, 238 7 1,161 27 €1,097 
Zinc (recoverable content of ores, etc.) 
metric tons . 121,306 102,882 109, 958 100,336 116, 526 124,854 
Combined value of barite, cement (masonry), 
per, lead (1984), lime, pyrites, silver, and 
values; indicated by symbol V XX 185,453 XX 114,493 XX 124,150 
rr esum eee eet XX 1378, 713 XX F407,312 XX 478,321 
TEXAS 
Cement 
Masonry _____ thousand short tons... 236 $16,440 216 $19,704 291 $24,409 
Portland _._______~____ _ do- 9,732 545,679 9,760 534,29 10,423 557,421 
Clays —— oc snm ee Se 88 4,193 26,497 3,955 22,575 3,594 23,051 
Gem stones NA 200 NA 225 NA 175 
Gyps um thousand short tons- 1,954 16,681 2,049 16,357 2,166 19,431 
Helium (Grade-A) _ million cubic feet. 458 15,572 524 18,340 W W 
Line thousand short tons... 1,125 62,271 1,067 60,193 1,157 61,214 
Sall 20 ees Lees c ane do... 7,421 82,805 8,028 65,670 8,184 69,672 
Sand and gravel: 
Construction do- 45,527 154,515 $58,500 e208, 000 62,389 199,461 
d Industrial ______________ do- 2.201 35,974 1.788 29, 637 „028 : 
tone 
Cruse do- E68, 000 €205,000 76, 328 1239, 187 289, 200 e300, 000 
Dimension do— r e41 r e7 702 50 11,071 €47 €11,236 
Sulfur 5 thousand metric tons_ _ 2,360 W 2,468 W 2,994 W 
Talc and yrophyllite thousand short tons. _ 205 3,024 250 3,933 5,703 
Combined value of asphalt (native, 1984), 
fluorspar, helium (crude), iron ore, magne- 
sium chloride, magnesium compounds, mi- 
ca (scrap, 1984), sodium sulfate, and values 
indicated by symbol W |... XX 374,912 XX 7219,29] XX 414,352 
Total. Lote i XX 1,547,278 XX 1,508,481 XX 1,715,407 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral : Value i Value . Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
UTAH 
Beryllium concentrate short tons W W W W 6,030 $6 
Clays*-.....--- thousand short tons _ 183 $994 221 $1,569 815 2,223 
Copper (recoverable content of ores, etc.) 
metric tons__ 189,090 T303,483 169,751 286,403 W W 
Gem stones NA 80 NA 80 NA 80 
Gold (recoverable content of ores, etc.) 
troy ounces. 174,940 65,762 238, 459 101,107 W 
Gypsum AA Ec: thousand short tons 231 : 305 2,136 211 2,611 
Lm: md sme do— 286 15,121 315 16,771 297 16,471 
CCC do. 1,221 23,210 936 23,184 1,246 28,651 
Sand and gravel: 
Constructiowon do- 7,579 14,920 *9,800 *19,800 15,217 34,507 
Industrial ______________ 898 W W 24 W 11 W 
Silver (recoverable content of ores, etc.) 
8 thousand troy ounces. . 4,342 34,522 4,567 52,242 W W 
tone: 
Crushed_ _ - thousand short tons €2,500 . 9,800 4,407 14,636 *5,200 *16,400 
Dimension ____________-_~- do... TW TW W W s S 
Combined value of asphalt (native), cement, 
clays (fuller's earth), iron ore( usable, 1982. 
83), lead (1982 and 1984), magnesium com- 
pounds, molybdenum, perlite (1983), phos- 
phate rock, potassium salts, sodium sulfate, 
vanadium, zinc (1984), and values indicated 
by symbol vv XX T145,837 XX 138,051 XX 423,153 
TOUR oii So ĩ XX 616,092 XX 656,579 XX 524,162 
VERMONT 
Sand and gravel (construction) 
R thousand short tons 8,218 $6,854 *3,000 *$6,200 3,802 $8,071 
tone , 
Crushed- - -------------- do... el 2200 €5,300 1,339 5,579 €1,800 $7,000 
Dimension do- r 6109 r €18,358 F116 19,995 *116 *20,462 
Combined value of talc and other nonmetals_ XX 8,550 XX 10,355 XX ,565 
„ en eet cec XX 739,062 XX 42,129 XX 45,098 
VIRGINIA 
Clays ac thousand short tons 422 $2,237 784 $5,467 712 $6,004 
Gem stones NA 20 NA 20 NA 20 
Iron oxide pigments —_ ~~ _ short tons 1,269 372 W W W W 
ime . thousand short tons 641 29,118 551 24,637 562 24,799 
cei and gravel (construction) _ do... 6,978 28,522 7,200 *30,800 8,860 37,359 
tone 
Crushedddz do___. 235, 200 2142, 300 37,959 159,558 $47,200 e196, 000 
Dimensiotn „ do- 24 rey 151 93 T2 238 22 *3,052 
Combined value of aplite, cement, um, 
kyanite, sand and gravel (industrial), talc 
(soapstone), vermiculite, and values indi- 
cated by symbol Vw XX 59,484 XX 66,629 XX 74,355 
r XX 1263, 204 XX 289,344 XX 341,589 


See footnotes at end of table. 
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Table 5.—Nonfuel mineral production! in the United States, by State —Continued 


1982 1983 1984 
Mineral : Value : Value i Value 
Quantity (thousands) Quantity (thousands) Quantity (thousands) 
WASHINGTON 
Cement, portland thousand short tons. . 1,154 $75,988 W W W W 
C ³• suture te do- 251 1.829 2282 281,715 292 $1,646 
Gem stones NA 200 NA 200 NA 200 
Sand and gravel: 
Construction thousand short tons. 15,190 40,295 215, 800 250, 300 23,369 61,070 
E Industrial do_ ___ 242 2,809 337 4,581 356 5,201 
tone: 
Crushed do- eg, 600 €23,800 10,451 29,607 10,400 31,700 
Dimension |... do- r e(3) r €20 1 37 ies x 
If. ue Lir do... . 8 20 W W W W 
Combined value of barite, clays (fire clay, 
1983), cement (masonry), diatomite, gold, 
gypsum, lead (1982), lime, olivine, peat, 
silver, and values indicated by symbol W XX 24,166 XX 101,025 XX 102,807 
err. 8 XX 169,727 XX 187,465 XX 202,624 
WEST VIRGINIA 
Clays --------- thousand short tons. . 2210 28583 2249 28532 381 $3,410 
SS! k 8 do— 942 W 1,026 W 1,004 W 
Sand and gravel (construction) do- 751 3,392 €700 €3,400 976 3,198 
Stone (crushed) -- )) do_ ___ *5,900 €22,100 9,439 37,962 *9,100 €37,300 
Combined value of cement, clays (fire clay, 
1982-83), lime, sand and gravel (industrial), 
and values indicated by symbol W_ _ _ _ _ _ XX 48,945 XX 62,079 XX 68,279 
Total ln C XX 75,620 XX 103,973 XX 112,187 
WISCONSIN 
Iron ore (usable). _ _ _ _ thousand long tons, 
gross weight_ _ 263 W "S zz 8 "— 
Eme thousand short tons 312 $17,685 319 $17,624 373 $19,892 
S -- ee oes 0 -- 9 W 9 W 9 W 
Sand and gravel: 
Construction do- 14.515 29,218 214, 200 28, 800 17,785 38,245 
5 Industrial .. do-— 788 9,662 621 7,208 1,060 11,821 
tone: 
e do — 211,400 €36,100 14,252 39,896 915,800 945,000 
Dimension ____________-_- do. ... r €18 r eg, 815 24 2,884 €24 *2,863 
Combined value of abrasive stone, cement, 
and values indicated by symbol W_ _ _ _ _ _ XX 16,400 XX 4,779 XX 11,527 
r Sh et cic XX F111,880 XX 101,191 XX 129,348 
WYOMING 
Clayyhh thousand short tons 2,561 $13,696 2,140 $49,059 2,397 $67,290 
Gem stones NA 250 NA 250 NA 225 
Gypsum. ------- thousand short tons 283 2,805 382 2,963 376 2,618 
Sand and gravel (construction) _ _ do- 3,382 10,279 €2,400 €8,000 4,586 13,372 
Stone (crushed) _____________ do ..- 2,300 7, 300 2,019 1,169 *1,900 7, 600 
Combined value of beryllium concentrate 
(1982-83), cement (portland), iron ore (1982 
83), lime, and sodium carbonate XX 513,865 XX 561,860 XX 458,187 
Ill saut XX 668,195 XX 629,901 XX 549,292 


Estimated, "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not 
applicable. 
production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes certain clays; value included in “Combined value" figure. 
3Less than 1/2 unit. 
*Partial total, excludes the values of magnesium compounds, which must be concealed to avoid disclosing company 
proprietary data. 
5Excludes bentonite and fire clay. 
SExcludes salt in brines; value included in “Combined value" figure. 
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Table 6.—Mineral production! in the islands administered by the United States 
(Thousand short tons and thousand dollars) 


"ut 1982 1983 1984 
Area and mineral - — - 
Quantity Value Quantity Value Quantity Value 
American Samoa: Stone NA NA NA NA NA NA 
Guam: Stone - - - - - - AAA NA NA 329 2,192 2345 2,280 
Virgin Islands: Stone NA NA 237 2.305 e249 €2,397 


* Estimated. NA Not available. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Table 7.—Mineral production! in the Commonwealth of Puerto Rico 
(Thousand short tons and thousand dollars) 


. 1982 1983 1984 
Mineral — — — - 
Quantity Value Quantity Value Quantity Value 
Cement (portland) — - ---------------- 986 81,822 931 82,509 997 87,568 
JJ MMC a NC HR ek 162 298 125 251 128 266 
» se MCCC 37 1,906 35 3,885 35 4,531 
€ and gravenlnn LLL lc NA NA NA NA 43 W 
tone: 
Crushed 22h ⁵ d“ ce eee LE NA NA 5,536 26,611 95,813 921,615 
Dimension____________--__-_-_- r 10 r e139 W W 735 $455 
M/ ³⅛· A oe XX 184,156 XX 113,256 XX 120, 495 
imated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; not 
included in “Total.” XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Total does not include value of items not available. 


Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 


1983 1984 
Mineral . Value ‘ Value 
Quantity (thousands) Quantity (thousands) 
METALS 
Aluminum: 
Ingots, slabs, crude... metric tons 360,704 $534,048 259,598 $396,798 
SCTAD A e : Lu ull 8 do... 231,821 249,156 258,404 215,686 
Plates, sheets, bars, etc do... 162,294 388,679 198,399 496,841 
Castings and forgings ------------------- do... 9,518 55,346 11,590 69,845 
Aluminum sulfatkk ~~ ___ ee do_ ___ 14,094 1,593 2,789 1,185 
Other aluminum compounds 02 —— 49,706 36,447 37,616 31,700 
Antimony, metals and alloys, crude... Short tons 304 1,039 511 915 
Bauxite including bauxite concentrate 
thousand metric tons 74 10,561 82 12,735 
Berylliüffi een a eee ee pounds 37,477 2, 693 39,315 2,562 
Bismuth, metals and alloens̃⁊̃ do... 306,128 703 311,511 1,091 
Cadmium metal - - -„- - --------------- metric tons 170 351 106 208 
Chromium: 
Ore and concentrate: 
Exports --—----------—- thousand short tons. _ 11 1,874 55 2,957 
Reexports un nct ucc ee! do- 5 350 4 864 
Ferrochromium .. -—-—---—--------------——— do- 4 4,822 15 10,542 
Cobalt (content) — ~- - - -- - - -- ---- - -— thousand pounds. _ 1757 5,715 670 7,661 
Soppar 
, concentrate, composition metal, unrefined (copper 
content) _——-—----------------—-— metric tons. _ 57,126 67,759 114,528 91,558 
897 ³ð— 8 9898 47,986 66,929 80,810 96,266 
Refined copper and semimanufacturess do... 157,664 532,595 135,885 351,999 
Other copper manufactures _ - - - - ----------- do- 711,281 "30,893 13,817 30,438 
Ferroalloys not elsewhere listed: 
Ferrophosphorus —----------------—-- short tons 26,933 9,716 39,603 5,219 
OE EORR Ho o ee ee S EEE do... 5,115 7,965 27,485 16,158 
Ore and base bullion ______§_____-____ troy ounces. . 1,257,800 501,016 1,498,617 528,284 
Bullion, refined ______.______________- do... 1,881,233 825,418 3,482, 473 1,284,718 
66Zmæ.. mus thousand long tons À 182,744 ,993 239, 


See footnotes at end of table. 
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 


. —Continued 
1983 1984 
Mineral ; Value ‘ Value 
Quantity (thousands) Quantity (thousands) 
METALS —Continued 
Iron and steel: 
Pig DON ai i os Eh Se a ea es short tons 6,364 $528 56,674 $5,685 
Iron and steel products (major): 
Steel mill produetss _ do... 1,198,623 1,054,794 977,284 904,011 
Other steel products- - - - - -----------——- do... 246,642 553,894 261,246 513,942 
Iron and steel scrap: Ferrous scrap including rerolling 
materials, ships, boats, other vessels for scrapping 
T thousand short tons 1,152 650,540 9,840 938,402 
a 
Ore and concentrate metric tons 20,119 7,502 11,858 4,760 
Pigs, bars, anodes, sheets, et do— __ 20,449 19 090 1,445 15,214 
Serap oues le ls di a do— 50,918 13, 139 45,097 11.575 
Magnesium, metal and alloys, scrap, semimanufactured 
forms, HG C soutenu Les short tons... 46,690 124,714 48,337 136,661 
Manganese: 
Ove and concentrate do- 19,314 1.972 237, 606 15, 643 
Ferromang ane do- 8,4 5,165 6,164 397 
. 332322 ðvL ĩ Mra te Se do- 6,426 1,746 5,333 2,237 
)))) rue elc est e Po do... 6,391 8,531 4,082 5,915 
Mol bdenum: 
re and concentrate (molybdenum content) 
thousand pounda. . 47,068 185,122 63,366 242,770 
ine and alloys, crude and scra h; do... 577 860 306 1, 
bespectacled Lilet ea do— 610 7, 085 474 5,954 
Seminanufactured forms, n. ee do- 216 4,589 251 6,368 
Powder... cn ³ð8A . do... 396 2,191 461 3,212 
Ferromolybdenum ____________-_----__-- do... 171 687 650 1,567 
Compounds do— 8,597 22,158 26,602 56,453 
Nickel: 
Alloys and scrap including unwrought metal, ingots, bars, 
sheets, anodes, etc _________________ short tons. . 38,344 154,536 44,590 185 108 
Catalysts _ ß e Adis do uod en do- _ — — 3,165 13,940 2,718 5,156 
We aaa et ſ a ct rie e re as do... 1,039 ; 1,119 11. 166 
Semifabricated forms, n. do 1,365 14,420 2,218 19 991 
ä metals: 
Ore and crab troy ounces. _ 182,961 193,463 565,543 123,349 
Palladium, rhodium, iridium, osmiridium, ruthenium, 
osmium (metal and alloys including scrap) p do— 261,188 45,199 315,802 74,148 
Platinum (metal and alloys) -:- do 184,599 70,652 220,885 76,749 
Rare-earth metals: Ferrocerium and alloys short tons T3 393 94 309 
Selenium - —--—-—-------------———-—-——— ilograms_ _ 93,369 771 122,929 1,587 
Silicon: 
Ferrosilitooon“n-ꝰ”ꝰ.òwœwœm short tons 11,338 10,712 29,364 21,185 
Silicon carbide, crude and in grains (including reexports) 
8 5,590 7,164 6,023 8,613 
Silver: 
Ore, concentrate, waste, sweepings thousand troy ounces. . 18,294 208,066 14,108 119,965 
Bullion, refined do... 13,658 169,883 10,340 86,339 
Tantalum: 
Ore, metal, other form thousand pounds 332 713,994 508 24,603 
x Powder x. ⅛˙»- . ] ð dy y 88 do— 123 14,397 151 17,026 
in: 
Ingots, pigs, bars, etc _ _ — _ — — F metric tons. _ 1,340 17,305 1,429 14,409 
Tinplate and terneplateee do_ _ _ — 171,121 83, 827 154,679 93,033 
Titanium: 
Ore and concentrate short tons 4,391 1,006 8,651 1,936 
Unwrought and scrap metal |... do... 5,676 9,173 4,484 9,359 
Intermediate mill shapes and mill products, n.e.c_ _ _do_ _ _ — 2,154 52,197 2,849 61,502 
Pigments and oxides _______________~____ _ do... 93,521 ,192 108, 247 102,828 
Tu n (tungsten content): 
and concentrate thousand pounds 2 11 284 1,240 
Carbide powder _______________________ do____ 129 9,277 987 12,415 
Alloy powderrr‚.r‚.r‚r 22222 do- 785 7,692 2,249 17,329 
Vanadium: 
Ore and concentrate (vanadium content do... 117 213 24 109 
Pentoxide. ettiiteiikkkukuök „ do— 5,297 7,871 7,423 14,514 
ji Ferrovanadium .... 2222-2222 do— 1.550 6,144 938 5, 205 
inc: 
Slabs, pigs, or blocks ________________ metric tons 421 801 760 975 
Sheets, plates, strips, other forms, n.e.c__ _ _ ___ _— do— 957 2,142 975 2,421 
Waste, scrap, dust (zinc content:: - do- _ _— 730,169 "18,889 42,079 23,871 
Semifabricated forms, neee do- 1,708 3,257 1,428 2,349 
Ore and concentrate ____________________ do_ ___ 60,168 22,868 30,579 13,353 


See footnotes at end of table. 
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 


— Continued 
1983 1984 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
METALS —Continued 
Zirconium: 
Ore and concentrate short tons 13,222 $3,316 9,528 $2,647 
Oxide. un 8 do... - 698 1,898 422 1,263 
Metals, alloys, other forms . do... 747 39, 514 808 42,523 
NONMETALS 
Abrasives (includes reexports): 
Industrial] diamond, natural or synthetic: 
Powder or dust- |. housand carats- 42,312 82,499 47,992 74,337 
Other -cne aa ea K als do_ _ _ _ 3,185 34,065 3,301 30,441 
Diamond grinding wheels do- 467 4,910 536 5,141 
Other natural and artificial metallic abrasives and products NA T 188.627 NA 199,719 
Asbestos: | 
Exports 
Unmanufactured ..... metric tons 54,236 19,398 89,779 18,221 
MUU o tat it ee os Lip NA 128,584 NA 162,690 
Reexports: | 
Cnmanutaritred 2 PROMUS eat metric tons 398 285 140 125 
JJ. 8 NA 998 NA 657 
Barite: Natural barium sulf ate short tons. - 22, 816 9,514 1,449 514 
ron: 
Bore acid. c mou a a eee c do... 38,498 20,688 44,128 24,402 
Sodium borates, refined do_ _ _ _ 224,672 51,000 500,537 134,000 
Bromine compounds CCC thoussnd pounds = : 21,600 53,200 16,200 
Calcium: 
Other calcium compounds including precipitated calcium 

carbonate `- ----------------—— short tons 20,000 13,700 37,000 17,000 
Jô·Ü˙ ³⅛ÜÜi, 0- 40,597 9,550 34,062 20,568 
Dicalcium phosphate do- 48,000 32,600 40,000 ,000 

Cement: Hydraulic and clinker_ . do... 118, 393 17, 360 80,007 13,496 
ays: 
Kaolin or china clayyů - thousand short tons. . 1,338 157,882 1,418 170,187 
Bentnineee do- 554 42,580 563 45,375 
Other o ͤ ( ½½½ A et eS do— 592 53,775 718 80,221 
Derr ð v ee psi do. ... 146 31,569 127 29,461 
Feldspar, leucite, nepheline syenite _________ _ short tons. . 9,360 856 10,080 920 
FFF 1 uus A et i do— 9,236 962 12,266 1,292 
Gem stones (including reexports) 
Diamond thousand carats_ _ 2,489 622,411 2,273 574,719 
CC ct se LED EM NA 4,985 NA 8,265 
OC S o omoi eere f DE d NA 104,020 NA 98,150 
Graphite, naturaaaallnllnnn2nn short tons. . 9,435 ,455 7,096 : 
Gypsum: 
Crude, crushed or calcined .......... thousand short tons.. _ 117 13,621 131 12,711 
Manufactured, wallboard and plaster articles NA 18,467 NA 17,141 
Rinn. € — n million cubic feet 368 19,626 392 21,461 
lu dS EP Short tons 28,154 4,815 24,114 6,805 
Lithium compounds: ; 
Lithium carbonate? thousand pounds 17,719 23,953 18,069 24,487 
Lithium hydroxide do- 5,719 10,159 8,198 14,108 
Other lithium compounds do- 4,278 8,183 5,430 9,765 
Magnesium compounds: 
agnesite, dead-burned . short tons 10,855 1,955 17,215 3,641 
Mi Magnesite, crude, caustic-calcined, lump or ground. do- 16,621 8,426 82,053 14,026 
ica: 
Waste, scrap, ground thousand pounds. _ 20,416 2,657 15,306 2,038 
Block, film, splitting do- 70 109 34 549 
Manufi actured, cut or stamped, built-· us NA 4,001 NA 4,519 
Mineral-earth pigments, iron oxide, natural and synthetic 
short tons_ _ 12,661 20,692 32,428 31,832 
Nitrogen compounds (major) — — — — thousand short tons... 7,484 1,050,061 10,439 1,635,430 
Phosphate rock thousand metric tons. _ 712,010 1327, 345 11,528 324,784 
N fertilizers: 

Phosphoric ac ill do— 1.219 322, 146 1,721 896,568 
Superphosphate s do- 169,804 "166,177 2,847 1,629 
Diammonium phosphates |... s do_ ___ 4,7 ; 6,346 1,200,579 
Elemental phosphorus ~- ----------—-—- metric tons 21,752 34,116 14,852 22,375 

Sarai and compounds: Zinc oxide (metal content) —do_ _ __ 330 492 627 
Potassium chloride do... 385,980 30,700 621,820 57,200 
Potassium sulfate... ~~. ~~~ ____e do— 86,320 16,390 67,320 18,940 

Quartz, crystal: 

Gnus 2.2.04 Du. thousand pounds... 80 9,258 211 11,021 
Natural- ³²Wwü¹ mco h Leid do- 28 156 42 234 


| See footnotes at end of table. 
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Table 8.—U.S. exports of principal minerals and products, excluding mineral fuels 


Quantity 


—Continued 
Mineral 
NONMETALS —Continued 
Salt: | 
Crude andrefined. |. . | 5... thousand short tons... 
Shipments to 5 territories 3 do— 
Sand and gravel: 
Construction: | 
TN ae oe a Re RENE ROREM do- 
Gravel ͥ mm do- 
Industrial sand `- ——-----------—-----——- do- 
Sodium compounds: 
Sodium sulfate e eee do... 
ium carbonate_____________ ~~ ______ do- 
Stone: 
Crushed 2.3 nc ⁵ð!iſ 8 do- 
Dimensioůonsnssaꝰô”ô”eꝰô”·a”e””wnmnwn 2222-2 
Sulfur, erule thousand metric tons 
Talc, crude and ground thousand short tons 
Total % ͤͤ ] ðͥ“ “’ ̃! 
r Revised. NA Not available. XX Not applicable. 


zi 
> 


1983 


Value 


(thousands) 


112.235, 430 


Quantity 


Silicon carbide (crude and refined) has been deducted and is shown separately elsewhere i in this table. 
2Before 1982, lithium carbonate exports were included with "Other lithium compounds." 


Value 
(thousands) 


9,587 


13,992,604 


Table 9.—U.S. imports for consumption of principal minerals and producta, excluding 


1983 


mineral fuels 
Mineral 
Quantity 
METALS 
Aluminum: 
Metal — ssim he metric tons. . 142,691 
SSf«!Rͥoͥ y 8 Onc 88,472 
Plates, sheets, bars, ete do... 260,012 
Aluminum oxide (alumina) 
thousand metric tons 4,030 
Antimony: 
Ore and concentrate (antimony content) 
short tons. . 2,110 
Sulfide including needleorliquated |. .... do_ ___ 47 
etal eo yeso 8 do. ... 1,282 
Oxide. ĩꝛ˙ꝛ·᷑l¹. M EE LAE ah do... 10,604 
Arsenic: 
White (Asg0s content do. ... 10,186 
Malle ICs do... 243 
Bauxite, crude __________ thousand metric tons_ _ 7,601 
Beryllium ore short tons 2,194 
Bismuth, metals and alloys (gross weight) pounds 1,971,956 
Cadmium metall metric tons__ | 2,1 
Calcium metal ____~_______________ _ pounds 332,834 
Cesium compounds and chloride do- 19,227 
Chromium: 
Ore and concentrate (CraOs content) 
thousand short tons_ - 86 
Ferrochromium (gross weight do... 280 
Ferrochromium-silicon -—-——--------——- do... 1 
Mfſ/ſßh!! 88 do 3 
Cobalt: $ 
Metall! thousand pounds. _ 15,853 
Oxide (gross weight vv do— 403 
Salts and compounds (gross weight do- 1.671 
Columbium ore do... 1,482 
Copper Med vnd content): 
Ore and concentrate metric tons 90,597 
llĩĩ uro ĩͤ er AUi do____ r3, 
Blister um o é do- 46,371 
Refined in ingots, ett „ do— 459,568 
Papelera iE do... 723,086 
Ferroalloys not elsewhere listed, including spiegeleisen 
short tons. _ 3,098 
lr... 8 kilograms - 7,294 
Germanium dmgmũh L2 2222 do- 20 916 


See footnotes at end of table. 


Value 
(thousands) 


$1,021,273 
81,468 


537,319 
811,021 


2,335 
58 


1,987 
13,318 


8,406 
1,401 
NA 
2,055 
3,121 
3,842 
866 
617 


1984 
: Value 
Quantity (thousands) 
881,956 $1,292,724 
137,675 145,748 
457,562 1,027,631 
4,466 976,364 
4,299 6,798 
72 157 
3,898 8,037 
; 26,348 
13,985 9,454 
304 2.197 
9,428 NA 
1,332 1,177 
1 948, 394 5,892 
1,889 5,133 
248,973 670 
652 1,552 
134 15,477 
426 183,451 
8 186 
5 24.073 
23,316 202,954 
706 5,285 
2.284 5,371 
3,265 6,030 
11.056 9,863 
2.094 2,586 
38,949 52,950 
444,699 620,674 
23,005 28 925 
5,321 27,304 
9,669 4,050 
116,719 1,539 
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels —Continued 


1983 1984 
Mineral : Value : Value 
Quantity (thousands) Quantity (thousands) 
METALS —Continued 
Gold: 
Ore and base bullion ----------- troy ounces. _ 1993, 768 $401,548 1,837,052 $653,307 
Bullion, refined... do... 3,559,188 1,575,570 6,031,550 2,293,606 
Hafniunnnnsnsn ~~ ~~~ ~~ ____ short tons (1) 50 1 115 
Indium thousand troy ounces. _ 1,073 2,795 1,022 4,577 
Iron orrrteeeeeeeeeee thousand long tons 13,246 445,131 17,187 529,065 
Iron and steel: 
Pig iron oe m short tons... 242,114 31,917 102,355 83,985 
Iron and steel products (major): 
Steel mill products |... do. ... 17,034,388 6,333,636 26,169,313 10,201,206 
Other produets s do— 804,095 795,481 1,145,868 1,155,254 
Scrap including tinplate ...... thousand short tons 641 48,219 512 46,946 
Ore, flue dust, matte (lead content) metric tons 19,753 5,712 29,888 11,923 
Base bullion (lead content) _ do- 53 23 43 57 
Pigs and bars (lead content) ----------—- do_ _ __ 134,357 64,225 161,489 86,189 
Reclaimed scrap, etc. (lead content do- 4,212 1,340 5,026 2,029 
Sheets, pipes, shot - - - - - - -- - ---- ---- do. ..- 496 1,632 1,667 4,044 
esium: | 
etal and II e — short tons 3,969 7,174 5,296 12,260 
Alloys (magnesium content) - -- - - -----— do_ _ __ 2,143 6,151 3,596 10,791 
Sheets, tubing, ribbons, wire, other forms (magnesium 
contentTT do... 238 2,939 489 2,620 
anese: 
Ore (35% or more contained manganese) .. do- 368,297 19,867 338,094 16,024 
Ferromanganese. - - - ------------—- do— 341, 608 93,083 409,310 117,678 
Ferrosilicon-manganese (manganese content) do- 91.992 40,117 91,339 44,146 
Metal: — nomcn ey ut uu rs do... 5,950 5,323 13,314 12,978 
Mercury: 
Compounds unds _ 135,758 717 89,519 465 
/!;ͤ’—ö 8 76- pound len 12,786 8,813 25,921 7,214 
Moenum 
and concentrate (molybdenum content) | 
thousand pounds... 1,673 3,528 28 183 
bed and scrap (gross weight) M VEO do... NA 2,141 NA 2,565 
Unwrought ee contend) 3 97 1,398 142 2,170 
Wrought (gross weight) |... do... 94 2,331 132 3,023 
Ferromolybdenum weight) do... 1,157 3,189 2,086 4,438 
Material in chief value molybdenum (molybdenum 
content) do- 3,445 12,985 5,266 19,441 
= er (gross weight do... 5,791 9,425 3,437 6,251 
ickel: 
Pigs, ingots, shot, cathodes short tons. . 90,839 418,943 103,017 461,371 
Plates, bars, ete ------------------ do- 4,105 84,553 8,650 58,120 
Slurry ! Occ c 62,454 83,618 82,509 116,956 
CTD un So e cu E les 8 07 17, 691 6,199 20,542 
Powder and flax es do... 12,125 65,141 15,829 78, 736 
Ferroni ckeln do- 45,134 65,264 43,048 68,429 
Oxide .— ou eoe E do- 4.209 19,083 5,526 22,413 
Platinum-group metals: 
Unwrought: 
Grains and nuggets (platinum) .. _ troy ounces. - 8,513 2,145 19,786 5,647 
Sponge (platinum do— 1,005,208 "435,330 1,527,841 617,888 
Sweepings, waste, crab do... 417,431 44,308 526,738 61,920 
F/ 86 do— 23,266 71,151 18,225 7,472 
Palladium _________..____---__ _ do_ _ __ 1,223,951 151,149 1,795,939 273,222 
Rhodium no eee do... 119,958 48,171 155,671 83,979 
Ruthenium- ---—-----—----—---——— do_ _ __ 168,623 5,379 198,257 16,652 
Other pratinami group metals. do... 22,815 7,248 10,602 : 
Semimanufactured: 
Platinuuwmwmummmnm 222-- do... 109,376 36,663 60,140 22,682 
Palladium _________-._____-__- do— 108,247 12,643 158,012 24,192 
eee, e do- ^ 11,245 1,539 2,889 516 
Other platinum-group metals do... 14,329 71,030 506 122 
Rare-earth metals: 
Ferrocerium and other cerium alloys .. kilograms — 104,696 1,185 138,128 1,651 
Monazite __________________ metric tons 4,028 . 1,517 5,661 2,202 
Metals including scandium and yttrium.. kilograms. - 801 182 4,316 619 
Rhenium: 
Metal including scrap. zzz pounds 623 180 1.962 450 
Ammonium perrhenatte ...- do- 5, 947 1,131 6,790 1,052 
Selenium and selenium compounds (selenium content) 
eiii ilograms - 297,029 5,922 376,946 8.054 
ilicon: 
Metal (over 96% silicon content! short tons 28,178 52,026 25,221 55,381 
Ferrosilictonns”ôꝰDPCn do- 159,443 61,445 143,651 12,874 


See footnotes at end of table. 
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 


mineral fuels —Continued 


Mineral 
METALS —Continued 

Silver: 

Ore and base bullion ___-— thousand troy ounces. _ 

Bullion, refined ____-________--_~-- do... 

Sweepings, waste, doré ____________-_- do— 
Tantalum ore thousand pounds 
Tellurium (tellurium content ilograms_ — 
Thallium ----------------------— pounds. _ 
Tin: 

Concentrate (tin content metric tons. . 

Dross, skimmings, scrap, residue, tin alloys, in 

8 


Tinfoil, powder, flitters,etc |... „ 
Tin scrap and other tin-bearing material excluding 


tinplate scrap ___________________~__~- 

Tin compounds metric tons 
Titanium: 

Ilmenite? ___________________ short tons 
rr ena turus é do. ... 

etal 7. e Lor oM LU Us mt 88 do 
Ferrotitanium and ferrosilicon titanium do- 
Figmennnnn ee ei as do_ ___ 


Tungsten ore and concentrate (tungsten content) 
thousand pounds_ _ 
Vanadium (vanadium content): 


Ferrovanadium —___~______________ do... 
Pentox ide do- 
Vanadium-bearing materialnss _ do... 
Zinc: 
Ore (zinc content) _____________ metric tons 
Blocks, pigs, slabs ______._________- do... 
Sheets, etc._____________________ do- 
Fume (zinc content᷑! DDD do... 
Waste and scrap _________________-_do____ 
Dross and skimmings ~ - - -- -------——— do 
Dust, powder, flak es do... - 
Manufactured ____§__§______~_~_~__________ 
Zirconium: 
Ore including zirconium sand short tons 
Metal, scrap, compounds do ... 
NONMETALS 
Abrasives: 
ode (industrial) / thousand carats_ _ 
2 Ge ctw ne ee Suey ( 88 
Asbes tos metric tons 
Barite: 
Crude and ground thousand short tons 
Wither ite short tons 
eie! i 88 
ron: 
Bier.. ⁵ðVĩß 86 do... 
Calcium borate, crude... _ do... 
Calcium chloridee!d do— 
Cement: Hydraulic and clinker _ thousand short tons. . 
J%%%%ͤT short tons 
ollie LE ER RE nm 8 
Feldspar: 
)%%%%Gr..öͤößX[we ⁰ 8 do- 
Groundandcrushed. .. . — do- 
Bluorspart ess n Ux ee do... 
Gem stones 
Diamond .—— Rus thousand carats- 
Emerald do— 
Other. . a et ae 
Graphite, natural ________________ short tons 
um: 
Crude, ground, calcined_ __— thousand short tons_ — 
Manufacture „ 
Iodine, crude Peres thousand pounds 
ime: 
Hydrated oe eee ?; short tons. _ 
Other GRON do... 
Lithium: 
TEE TENE ði ⁵³ĩð2b gs do____ 
Compounds — — ---------------—-—— do... 


See footnotes at end of table. 


1983 

, Value 
Quantity (thousands) 
13,911 $145,419 
161,199 1,926,102 
, 2,048 
536 4,017 
11,829 622 
3,110 448 
969 9,549 
1,193 1,219 
NA 10,728 
NA NA 
642 4,120 
398,036 29,423 
111,578 23,532 
3,781 21,899 
893 1,288 
174,851 165,495 
6,307 25,717 
11,361 16,254 
754 2, 363 
115 86 
63,156 16,548 
617,679 503,888 
319 426 
631 420 
3,900 1,676 
6,508 3,314 
6,533 7,126 
NA 543 
44,487 4,420 
1,687 15,901 
24,877 88,617 
NA 201,248 
196,387 57,956 
1,397 67,404 
50 16 
27,832 16,093 
7,881 3,456 
40,000 8,309 
13,784 11,317 
4, 268 161,439 
20,864 ,488 
7,199 4,784 
18 6 
46 25 
453,314 47,032 
6,265 2,215,313 
2,117 134,130 
NA 446,951 
43,586 11,921 
8,035 157, 265 
NA 30,614 
6,218 34, 039 
58,811 3,431 
223, 752 11,345 
5 4 
189 1,978 


Quantity 


180,508 


43,110 
NA 
209,963 
1,776 


226 
35,208 


2 

23 
103,711 
8,221 
4,410 
NA 
98,246 
8,915 
NA 
5,067 


59,906 
187,579 


60 
462 


Value 
(thousands) 


$105,587 


72.772 
19,054 


186,952 
51,715 


11,839 
1,269 
552 


2,905,317 
154,644 
591,555 

14,579 
74.357 
95,310 
24,312 
3,669 
9,722 


24 
2,313 
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Table 9.—U.S. imports for consumption of principal minerals and products, excluding 
mineral fuels —Continued 


1983 1984 
Mineral ‘ Value : Value 
Quantity (thousands) Quantity (thousands) 
NONMETALS —Continued 
Magnesium compounds: 
rude magnesite.. short tons. _ r66 $25 745 $232 
Lump or ground caustic-calcined magnesia _ do- 731,429 5,476 54,026 9,594 
Refractory magnesia, dead-burned, fused magnesite, 
dead-burned dolomite do-— 80,429 14,340 155,162 26,187 
ui Compounds do. 50,029 9,780 ; 10,036 
ica: 
Waste, scrap, grounded thousand pounds 14,091 2,189 23,198 3,251 
Block, film, splittings —- - - - - - --------—- do- 1.899 986 1.480 644 
Manufactured, cut or stamped, built-up . _ _ _do_ - __ 735 2,583 856 2,836 
Mineral-earth pigments, iron oxide: 
Ocher, crudeandrefined.. short tons... (1) 3 7 31 
Siennas, crude and refined do... 141 56 160 12 
Umber, crude and refined do_ _ __ 6,640 996 6,401 1,012 
Vandyke brown ------------------ do_ ___ 769 309 659 244 
Other natural and refined... do- 841 342 996 444 
Syntheticooõhcss 1! do- 22,356 14,978 30,015 19,720 
N soheline syenite: 
Crüdje uo ecc eec ui do... 212 18 410 17 
Ground, erushed., etee do____ 407,139 13,984 811,535 14,201 
Nitrogen compounds (major) including urea 
E thousand short tons 6,281 793,574 8,476 984,524 
eat: 
Fertilizer- grade short tons - 371, 486 46,001 453,387 53,491 
Poultry- and stable-grade nf RE ene See do____ 47,220 6,066 31,685 4,318 
Phosphates, crude and apatite. thousand metric tons 9 r305 9 274 
Phosphatic fertilizers: 
Fertilizer and fertilizer materials dó. 36 3,622 119 1,536 
Elemental phosphorus _____________- do... T9 122 13,362 4,222 6,482 
G...... m do... 111 11,618 11 1.550 
Pigments and salts: 
Lead pigments and compounds metric tons. — 15,667 11,444 19,081 15,022 
Zinc pigments and compound do_ _ __ 40,876 34,709 52,432 48,178 
otash —— oc su co At LL E Li do- 7 322, 100 : 7,947 700 658, 100 
Pumice: 
Crude or unmanufactured ________ _ short tons 2,699 118 16,703 402 
Wholly or partly manufactured... -- ---- do— 181.606 1.166 276, 023 1.933 
Manufactured, ns.p.f | „4 NA 106 NA 148 
e crystal (Brazilian lascas) __ thousand pounds 153 121 569 373 
· 8 thousand short tons - 5,997 60,194 1,545 14,100 
Sand and gravel: 
Industrial sand_ _ do 58 1,619 26 926 
Other sand and gravel |... „ dó- -_- 123 1,047 151 1,603 
ium compounds: 
Sodium carbontte do... 20 2,104 17 2,301 
Sodium sulfat do- 343 27,921 265 21,198 
Stone: 
JC eee eee i do— 72,219 10,709 2,923 15,071 
Dimensi(cllRhlw!!k!k! NA 195,878 NA 231,618 
Calcium carbonate fines ___ thousand short tons 1384 1.901 292 2,411 
Strontium: 
Minerals- ------------------- short tons 49,796 rg, 707 48,852 4,293 
Compounds do— 11,137 11,099 4,155 9,386 
E ind compounds, sulfur ore and other forms, 
T PONDUS 8 thousand metric tons_ _ 1,695 129,110 2,551 200,189 
Tale, itimanufactured EET thousand short tons. _ 44 7,691 45 9,156 
r AS cA ccs XX T28,891,382 XX 31,440,437 


FRevised. NA Not available. 


XX Not applicable. 
Less than 1/2 unit. 


?[ncludes titanium slag averaging about 70% TiOa. For details, see Titanium“ chapter. 
3Owing to a change of reporting, 1982 calcium borate, crude, imports are not comparable with those of previous years. 
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities 


METALS, MINE BASIS 


Mineral 


(Thousand short tons unless otherwise specified) 


Antimony (content of ore and concentrate) 


short tons_ _ 
Arsenic trioxide? ______ metric tons. . 
Bauxite? thousand metric tons 
Beryl- -------------- short tons. . 
Bismut thousand pounds - 


— —— —— — — —— —— — — — — — — — lS 


Cobalt (content of ore and concentrate) 


short tons 


Columbium-tantalum concentrate (gross 


weight) 


thousand pounds. . 


Copper (content of ore and concentrate) 
thousand metric tons 
Gold (content of ore and concentrate) 
thousand troy ounces. . 
Iron ore (gross weight) 
thousand long tons. . 
Lead (content of ore and concentrate) 
thousand metric tons. _ 
Manganese ore (35% or more Mn, gross 


weight) 


trate 


Mercury thousand 76-pound flasks_ _ 
Molybdenum (content of ore and concen- 


thousand pounds. . 


Nickel (content of ore and concentrate) 
Platinum-group metals? 
thousand troy ounces. _ 
Silver (content of ore and concentrate) 


do- 


Tin (content of ore and concentrate) 


metric tons. . 


Titanium concentrates (gross weight): 


Ilmenite 


Rutile 


tungsten) 


Tungsten ore and concentrate (contained 


metric tons. _ 


Vanadium (content of ore and concentrate) 


short tons 


Zinc (content of ore and concentrate) 
thousand metric tons. _ 


METALS, SMELTER BASIS 


Aluminum (primary only) 


Cadmium 


ll 8 


short tons _ 


Copper smelter (primary and secondary)? 
thousand metric tons. _ 
Iron, pings 
Lead, smelter (primary and secondary)? 
thousand metric tons. . 


Magnesium (primary) 


Nek!!! 8 


Selenium 


Cement, hydraulic 


Clays: 


Bentonite? 
Fuller's earth? 
Kaolin 


See footnotes at end of table. 


8 
Steel, raw 


kilograms. — 
metric tons 
Zinc (primary and secondary) 


thousand metric tons. _ 


NONMETALS 


— — = — — —— — — — — — — — —À — — 


World 
produc- 
tion! 


95,526 
26,210 
18,861 
10,335 
8,431 
9,387 


26,445 
46,908 
1,690 
44,882 
123,893 
3,366 


24,093 
181 


140,295 
723 


6.524 
392,268 
210,653 


2,967 
351 


39,430 
30,924 
6,160 


13,945 
16,725 
19,425 


8,092 
510,506 


9,261 
286 

104 
1,407,311 
130,291 
93,616 
211,756 


6,201 


4,216 
5,986 

2, 446 
788, 863 
1.008, 418 


5, 708 
2,488 
21,656 


1983 


33,593 


6 
43,415 
W 


World 
produc- 
tion! 


58,857 
32,674 
84,664 
9,670 
8,675 
10,468 


34,245 
67,236 
7,909 
46,035 
189,440 
3,190 


25,941 
174 


208,665 
820 


7,053 
398,554 
201,842 


3,183 
391 


44,939 
34,292 
6,419 


15,521 
17,687 
24,221 


8,258 
539,216 


5,319 
358 

756 
1,180,729 
118,928 
92,175 
209,049 


6,448 


4,338 
6,313 
2,041 
855,730 
1,058,721 


5,988 
2,526 
24,298 


103,664 
15 


15 
44,440 


51 

11775 
1,367 
11385, 000 
1278.699 


113,154 
111,899 
111,953 
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Table 10.—Comparison of world and U.S. production of selected nonfuel mineral 
commodities —Continued 


(Thousand short tons unless otherwise specified) 


Mineral 
NONMETALS —Continued 

Corundum .. ........- short tons. . 
Diamond thousand carats- 
Diatom ite 
Feldspar ttt „ 
Fluorspar o ⁰⁰ i ce ELE 
Graphite short tons _ 
Gypsum enn 
Iodine, crude - _ _ _ - thousand pounds. _ 

J77ööĩÄöw²—ĩ5— K LE 
Magnes ite 


Mica (including scrap and ground) 
thousand pounds 

Nitrogen, N content of ammonia _ _ _ _ _ _ 

Peat e MEMMIUS EUM 


Phosphate rock (gross weight) 
thousand metric tons 
Potash (K30 equivalent do- 
Pumice®_____________________ 
S 2 Se ee ee 
Sodium compounds, natural and manu- 
factured: 
Sodium carbonate 
Sodium sul fate 
Strontium’ ___________ short tons. . 
Sulfur, all forms 
thousand metric tons 
Talc and pyrophyllite.. .. 
Vermiculi tes 


Preliminary. NA Not available. 


121.947 
12,320 


928,934 
85,414 
411,868 
1,441 


139,265 
21,426 
12,404 

175,563 


31,291 
4,410 
150,942 


50,315 
7,800 
493 


1983 
US. 
US. a d 
prone: world 
produc- 
tion 
619 37 
710 17 
61 1 
W NA 
12,884 15 
W NA 
11 1214, 902 12 
W NA 
280,000 53 
11,297 13 
704 ($) 
11474 33 
42,573 31 
1,429 5 
11449 4 
11 1234 605 20 
8,467 21 
855 19 
9,290 18 
1,066 14 
282 51 


575,375 
90,176 
413,069 
1,449 


150,571 
28,638 
13,365 

185,132 


31,499 
4,364 
148,730 


51,884 
7,967 
550 


W Withheld to avoid disclosing company proprietary data. 


11 1239255 


8,511 
872 


10,652 
1,170 
315 
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1For those commodities for which U.S. data are withheld to avoid disclosing company proprietary data, the world total 
excludes U.S. output and the U.S. percent of world production cannot be reported. 

World total does not include an estimate for output in China. 

U.S. figures represent dried bauxite equivalent of crude ore; to the extent possible, individual country figures that are 
included in the world total are also on the dried bauxite equivalent basis, but for some countries, available data are 


insufficient to permit this adjustment. 
*Less than 0.5%. 


5Primary and secondary blister and anode copper, including electrowon refined copper that is not included as blister or 


anode. 
®Includes bullion. 


"Refined nickel plus nickel content of ferronickel, and nickel oxide. 
5World total does not include estimates for output in the U.S.S.R. or China. 
Pata from American Iron and Steel Institute. Excludes production of castings by companies that do not report steel 


ingot. 


Quantity sold or used by producers. 
12Includes Puerto Rico. 


Includes tin content of alloys made directly from ore. 
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The Mineral Industry of 
Alabama 


This chapter has been prepared under a Memorandum of Understanding between the 


ureau of Mines, U. 


S. Department of the Interior, and the Geological Survey of Al 


for collecting information on all nonfuel minerals. 


By James R. Boyle! and Ernest A. Mancini? 


The value of Alabama's nonfuel mineral 
production in 1984 was $409.8 million, and 
established a new record high for value of 
nonfuel minerals in the State, at 13.4% over 
the previous high of 1983. Output of nearly 
all nonfuel minerals increased; phosphate 
rock was one of the exceptions, with no 
recorded output in 1984. Cement, crushed 
stone, lime, sand and gravel, and clays were 
the major commodities produced in Ala- 


bama. 

Alabama led the Nation in the production 
of crushed marble; was second in bauxite; 
third in fire clay and kaolin; fourth in 
bentonite, ferroalloys, and dimension mar- 
ble; fifth in masonry cement, lime, and 
recovered sulfur; and sixth in portland ce- 
ment. Alabama ranked 22d in the Nation in 
value of nonfuel minerals produced. 


Table 1.—Nonfuel mineral production in Alabama: 


1983 1984 
Mineral ; Value Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
Masonr gd thousand short tons 210 813,417 259 ed 
Portland -= do- 3,279 150,255 3, 656 167,191 
CCC ran nS ne Loue ONO eer do... 1,863 20,758 1,906 30,500 
Gem MODE. Lo —- —- - une um -= —-—-—- =- ~-=- —————————— NA 1 NA 1 
E EEE ———— 8 thousand short tons 981 41,149 1,163 50,560 
F232 ͤ ðòü ß LL LLLI ES Liu do- 28, 600 23, 500 10,348 ^ 26,188 
oll ĩðU/ y eem do 418 3,256 442 3,600 
Cru shed do...- 20,558 95,374 22.000 *98, 
Dur, ⁵ĩðVç!! ce eru E euer Sen 7 2,661 *8 2.674 
Combined value of bauxite, clays (bentonite), phosphate ca 
(1988) and salt _——-—---------------------———— XX 710,956 XX 18,880 
6 ee eS XX ™361,327 xx 409,841 
Estimated. "Revised. NA Not available. XX Not applicable. 


3Excludes bentonite; value included with Combined value” 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Alabama, by county! 


(Thousands) 
County 1982 1983 1 
AutéügA eoim ⁰ LED W 3) 
Baldwin... -------------------~---—- W W = Clays. 
FA ³ðA y ee Lee W W Clays, bauxite. 
Bibb o eenaa a 8 W W Clays. 
Blount 5 G e 88 Wo W  . Stone (dimension). 
Calhoun -------------------------- W 35,310 Stone (crushed), clays. 
Chilon aeaa r- 8 W 106 Clays. 
Clark- o zc 00 DW 3) 
COONS —— 2.5 ln lE Lis E W 3 
Colberl. |. . ee ee $45 7,214 Stone (crushed). 
Chobi S Lo rnc te es are Q W Do. | 
Crenshaw: nac ß uer eee 87 51 Sand and gravel (industrial). 
DOIG on W 3) m 
) ATTE St 1,618 W Sand and gravel (industrial), clays. 
De Kalb . ec 3) 654 Stone (crushed). 
Elmore __--------------------- 2,156 898 Clays. 
Escambia — - . 637 3) 
Kiowa 22.4.3 ⅛ ˙ Se eee ee 270 W ~~ Stone (crushed). 
Fayetlé —— ee et ee 190 3 
Franklin une ð . E eR cr 1,092 W Stone (dimension), stone (crushed). 
Geneva o y; y 8 W 3) 
Hera T RC ARENA UON MUR ETA W W Clays, ba 
T RD NN V ad a re ys, bauxite. 
Jackson J 8 (3) W Stone (crushed). 
Jefferson ~- %⅛„. a 8 W W Cement, stone (crushed), clays. 
Lawrencdõe 222222222222 2222-2- 3) 701 Stone (crush rigor ed). 
| a ee ̃ : ͤ :. ETT 3) W 
Limes torten W W . rock. 
Lowndes _———-—-------------------—-— W W Clays. 
Macon. o ⅛ðvv SE W W Sand: and gravel (industrial). 
Madison o ] -. m. 8 W W Stone (crushed), clays. . 
Marengo ~- ------------------ e W W Cement. 
Marion ————nou md m eee 275 3) 
Marshall! «„ W W Stone (crushed), clays. 
Mobil f Li EISE C Satan 29,900 Ww i d clays, and gravel Gndustri- 
rr ³⁵ð 3) W = Stone (crushed). . 
Montgomery - - - _____.._------------- W à 
Morgans 32 oe ð K EU E iE (3) W Stone (crushed). 
Randolph 5) 170 Do. 
Buell 5 ncc rc AREA W W Clays. 
%%%' ⅛⁵0 ͤ é... W W Cement, stone (crushed), clays. 
Shelby o uu r et W 93,044 Lime, cement, stone. (crushed), clays. 
S ð˙ꝛꝛ ee ie ee ee W W Clays, stone (crushed). 
Talladega. - - - ----------------------— à W Stone (crushed), stone (dimension). 
Tuscaloosa |... aaa W W | Sand and gravel (industrial). 
— — ZEN. 
Wiloog..— son ncs eec LI Das UcLedi 3) (3) 
Undistributed* ______________________ 171,247 230, 179 
Send and gravel (construction - *23,500 
e: 
Crusbéd ores na Eee *89, XX 
Dimensiowonn”nss F 02 094 XX 
Tote) 222 ee LUE r 5299162 361,827 
*Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
ion sand and gravel was produced; data not available by county. Total State value is shown separately under 


“Sand and gravel (construction)." 
*Crushed 
‘under “Stone.” 


and dimension stone was produced; data not available by county. Total State values are shown separately 


JW 1982) that cannot be assigned to specific counties and values 


indicated by 


Data do not add to total shown because of independent rounding. 
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Table 3.—Indicators of Alabama business activity 


1982 1983 1984P 
Employment and labor force, annual average: 
opulatión. ucl oe c AA A A CD thousands. _ 8,941 3,961 8,990 
Total civilian labor forte 9 1,713 1,758 1,794 
VUnemploymennmg]1.iui „ do- 247 
8 (nonagricultural) 
J) UEM ⁵ é do... 16.1 18.7 14.4 
l minerals except fuel do 2.2 2.1 NA 
mui Dic ð̊iſ ð 0 A? Mm 11.7 9.7 10.0 
Oil and gas extraction? - -—------------------- do 1.9 1.7 NA 
Manufe e ta re ek a do... 837.8 840.9 858.4 
metal industrie tetra %%% 8 do- 29.6 24.8 26.4 
Stone, pane, CY. and Aer rer at I ete Ta ee NR ee Sate 8.6 8.7 8.8 
a ace tenet es Reet do 13.1 11.8 11.9 
8 and coal i producta PEE ONE 8 do- 1.4 1.4 NA 
Construction... - - - - „„ do- 56.8 59.8 64.5 
tion and public utilities ae 71.1 69.7 72.1 
Wholesale and il trade do- 267.4 273.2 290.3 
, insurance, real estatekk o. 58.8 59.9 62.6 
ices. ____ . ðâ ĩèͤ v do- 214.4 218.9 227.4 
Government and government enterprises M 290.1 292.7 293.8 
Total ccv ee do 1,312.5 1,328.8 1,383.5 
Personal income 
J777ͤͥͤõĩõĩ%C01 ²˙Ü²d n i 8 millions $34,191 $36,436 $39,869 
Por canila —— ocu cm t 8 875 $9,200 $9,992 
Hours an 
Total average * hours, production workers E 2 i ry 
Total average hourly average earnings, production worker $7.33 $7.58 
f ee $11.85 $12.50 $13.18 
industry: | 
Farm incſoneſne millions. $519 |. $496 $706 
Nohfàfin. an mr ð - mm 88 do- $23,305 $25,095 $21,529 
ining total_________-_______-_-_____--___- do $508 $435 $492 
Nonmetallic minerals except fuels... - - -—-------—--— M $46 $46 $54 
MEN SON K NE m do... $401 W W 
Oil and gas extraction „„ o- $60 $48 $55 
Manufacturing tota!!ll!llll „ ee $6,408 $6,884 $7,707 
metal industries ___________________ _ do... 30 20 
Stone, clay, and d ro product do- 178 192 
ied produ eta do- 2 9 
Petroleum and coal products |... do... $46 $50 $55 
Construction „ do— $1,188 $1,265 1.371 
Tranepcctation an blic utilities ies $1,892 036 2,171 
Wholesale and retail trade Me PE do- 501 762 197 
Finance, insurance, gie estate —_———--------------— do- 1,035 $1,180 $1,815 
9 VVV m Te 3547“ 88806 
rnmen government enterprises 0 — : „ , 
Construction activity: 
Number of private and public residential units authorized... 9,011 17,782 14,786 
Value of nonresidential construction millions $393.2 1220 $738.4 
Value of State road contract awards do____ $211.8 232.0 $290.7 
Shipments of portland and masonry cement to and within the State 
thousand short tons. 994 1,178 1,298 
Nonfuel mineral production value: 
Total crude mineral value ________~__~.~__________ millions 3299.2 $361.3 $409.8 
Value per capittllikIIAIJIAIJAI LLL LL ee $76 $92 $103 


PPreliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 
5 of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


 Shuresü of Economie Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of cement and total value of nonfuel mineral production in Alabama. 
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Figure 2.—Principal mineral producing localities in Alabama. 
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Trends and Developments.—A moderate 
economic recovery, which started late in 
1983, continued through 1984, impacting 
positively on the nonfuels minerals sector. 
Construction activities increased resulting 
in a mining employment increase and a 
reduced unemployment rate, the lowest 
since 1981. The key to sustained activity 
will be in highway repair and surfacing and 
nonresidential construction. The State 
Highway Department plans to spend $1.6 
billion in roadbuilding over the next 5 
years. At yearend, Alabama’s unemploy- 
ment rate was 11.6%, down from 12.8% at 
yearend 1983. 

Alabama’s economic recovery has been 
less spectacular than that of other South- 
eastern States because of the State’s closer 
link to heavy industries, which are suscepti- 
ble to import competition. The State’s un- 
employment rate, even after 2 years of 
decline, remained well above the national 
rate of 7.1%. The uncertainties in the steel 
and aluminum industries held economic 
conditions depressed to some degree. Ala- 
bama’s overall economy is more sensitive to 
the negative effects of the dollar’s high 
value, resulting in slower growth, which 
directly affected the mineral industry. The 
primary metals industry had an increase in 
employment but the number of jobs remain- 
ed well below the 1979 peak year. The 
value of public works construction permits 
for treatment plants, bridges, and public 
buildings more than doubled in 1984, with 
much of the actual construction to begin in 
1985. The increased activity in the nonfuel 
minerals industry was expected to carry 
over to some extent through 1985. 

The Alabama Development Office (ADO), 
in its 1984 report on new and expanding 
industries, announced 154 new operations 
and expansions totaling $259.1 million in 
mineral-related fields as follows: bitumi- 
nous coal mining, 2 expansions with a total 
investment of $370,000; oil and gas, 2 expan- 
sions with a total investment of $3.1 mil- 
lion; mining and quarrying of nonmetallic 
minerals, 1 new operation and 8 expansions 
with a total investment of $4.1 million; 
petroleum refining, 1 new operation and 13 
expansions with a total investment of $13.7 
million; stone, clay, glass, and concrete 
products, 3 new operations and 47 expan- 
sions with a total investment of $59.1 mil- 
lion; and primary metals, 2 new operations 
and 75 expansions with a total investment 
of $178.7 million. The number of expansions 
and total value were slightly higher than 
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announced for 1983. 

To assist in economic development, the 
State historically has encouraged foreign 
investment. In 1971, 6 foreign-based firms 
were in operation, but by 1984, more than 
70 were present with a total investment of 
over $2 billion. Countries involved in the 
nonfuel mineral or related fields were the 
United Kingdom (cement, lime, industrial 
gases, and chemicals), the Federal Republic 
of Germany (cement, ferroalloys, and chem- 
icals), France (cement and precious metals), 
Japan (steel and aluminum fabrication), 
Switzerland (chemicals), the Netherlands 
(chemicals), Mexico (ferroalloys), and Aus- 
tria (chemicals). 

The Alabama State Docks at the Port of 
Mobile handled over 24 million short tons of 
material during fiscal year 1984, an in- 
crease of nearly 500,000 tons over that of 
fiscal year 1983. Increases in activity were 
mainly at the coal export plant and the bulk 
materials handling plant. The coal export 
plant, although exporting 8.9 million tons of 
coal, fell short of projected figures. Recent 
expansions raised the throughput capacity 
to 23 million tons annually. Expansions of 
the bulk materials handling plant included 
a new rail car dump, dock, reworked storage 
pad, and a new conveyor system. The major 
commodity handled was iron ore with over 2 
million tons handled. Other bulk raw min- 
erals included manganese (36,143 tons), 
ilmenite (85,522 tons), rutile (22,026 tons), 
and potash (207,034 tons). The port also 
handled cement, gypsum, shell, stone, and 
sand and gravel. New facilities for handling 
potash were leased from the Aluminum Co. 
of America (Alcoa). The Dead Sea Works 
Ltd., Israel, invested $1.3 million in the 
facilities to store potash destined for 
Mississippi Chemical Corp.’s plant in Pasca- 
goula, MS. Plans call for up to 300,000 tons 
to be imported yearly. 

The Tennessee-Tombigbee Waterway was 
basically completed with the tie-in of the 
Tennessee and Tombigbee Rivers in Decem- 
ber. Barge traffic on the $2 billion waterway 
was scheduled to begin in January 1985. 
The Alabama State Docks spent over $230 
million to upgrade and expand facilities to 
handle the expected increase of exports and 
imports. Minerals and products expected to 
be shipped through the waterway include 
coal, metallic ores, nonmetallic ores, pri- 
mary metals, fabricated metals, clays, ce- 
ment, and stone. Various mineral producers 
along the waterway were developing plans 
to utilize the waterway to reduce costs or 
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develop new market areas. 

The Department of Industrial Relations 
reported that coal production for fiscal year 
1984 increased nearly 15% to over 26 mil- 
lion tons. Of the operations, 20 were under- 
ground and 154 were surface mines; 5 pro- 
duced over 1 million tons. Of the total 
output, 2.7 million tons was used to produce 
nearly 2 million tons of coke. Alabama coal 
miners signed a new agreement in August 
without a strike, the first time a strike did 
not occur in 18 years. 

The State’s primary metal industries, al- 
though not operating near capacity, started 
recovery during 1984. United States Steel 
Corp.’s Fairfield Works, closed since mid- 
1982, started up early in the year to provide 
steel to its new seamless pipe plant. Other 
facilities, including its tin mill, returned to 
production during the year. LTV Corp., 
after merging with Republic Steel Corp., 
agreed to sell its Gulf States Steel Corp. 
facility at Gadsden. The plant operated at 
reduced levels, and by yearend, had not 
been sold. SMI Steel Inc. converted the 
Connors Steel Co. facilities to a minimill 
and started operation early in the year. 
Tuscaloosa Steel Corp. started construction 
of a $75 million minimill in Tuscaloosa. The 
600,000-ton-per-year facility was scheduled 
to be operational late in 1985. Alabama’s 
aluminum facilities were adversely affected 
by depressed markets and high energy 
costs. Reynolds Metals Co., Listerhill, 
reopened two potlines during the year after 
being inactive during 1983; closure of one 
potline was announced late in the year. 
Revere Copper & Brass Inc. Scottsboro, 
remained closed during the year. Revere 
sold its aluminum sheet rolling mill late in 
the year to Noranda Inc. as part of Revere's 
reorganization process. The mill produces 
about 75,000 tons of sheet per year, mainly 
for the construction industry. Depressed 
markets and high levels of imports also 
impacted on the State's foundry and ferroal- 
loy industries. Autlan Manganese Corp., 
Mobile, permanently shut down its silico- 
manganese plant because of the depressed 
steel industry and imports. 

Texasgulf Minerals & Metals Inc. started 
operations in September at its $5 million 
plasma smelting facility in Anniston. The 
plant recovers platinum-group metals from 
automotive exhaust emission catalytic con- 
verters. The plant is expected to process 7 
million pounds of catalysts annually, pro- 
ducing about 500,000 troy ounces of plati- 
num, 15,000 troy ounces of palladium, and 
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some rhodium. 

Sunbelt Chemicals Inc., Atmore, a manu- 
facturer of agricultural and industrial sul- 
fur, announced plans to produce liquid sul- 
fur for the pulp and paper industry. The 
$500,000 expansion was scheduled for com- 
pletion early in 1985. Triangle Energy and 
Chemical Inc. announced plans to build a 
plant in Troy for the production of emulsi- 
fied sulfur. The $600,000 project was sched- 
uled for completion late in the year. 

Employment.—Alabama's average unem- 
ployment rate for 1984 was 11.1%, down 
from 13.7% in 1988. Total employment in 
the State increased about 596 over that of 
1983. Total mineral industry employment 
increased slightly; both mining and quarry- 
ing and coal mining shared in the increase. 
In mineral-related fields, employment in 
the stone, clay, and glass sectors increased 
along with that of the primary metals 
sector. 

Legislation and Government Pro- 
grams.—The Geological Survey of Alabama 
(GSA) continued comprehensive programs, 
which included assessment of the mineral, 
energy, and water resources of the State to 
determine their quality, character, and ca- 
pacity for development. GSA provided re- 
source information and evaluations to other 
State agencies to assist with the acquisition 
of baseline data upon which sound regulato- 
ry decisions could be made. GSA maintain- 
ed a geochemistry laboratory, a comprehen- 
sive earth-science library, a well-cuttings 
and core sample library, and a geocarto- 
graphic division, which in 1984 published 50 
reports. 

Water resource investigations were con- 
tinued on watersheds in the Warrior Coal 
Field, the aquifers of southeast Alabama, 
saltwater encroachment in coastal Ala- 
bama, and the influence of coalbed methane 
development on ground water supplies. Co- 
operative studies were conducted with the 
Tennessee Valley Authority (TVA) and the 
U.S. Geological Survey (USGS). Mineral 
resource studies were completed on the 
gibbsite and limestone resources of the 
State. A report on mica was completed as an 
initial report in the mineral atlas series. 
Two reports of the mineral and energy 
resources of the State were published in the 
special map series, and fieldwork was begun 
on studies of carbonate rocks and cobalt- 
bearing manganese. Energy resource 
studies included collection of samples of 
various coalbeds, an inventory of the State’s 
underground coal mines, and a compilation 
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of all available data on Alabama's lignite. 
Environmental research included the col- 
lection of baseline data for utilization in 
mineral and energy resource investigations. 
GSA continued progress on its new State 
geologic map by revising and upgrading 
existing maps. Work in the Appalachian 
Plateaus and Interior Low Plateaus was 
completed and was initiated for the Coastal 
Plain and Piedmont provinces. 

The responsibility of the State Lands 
Division of the Department of Conservation 
and Natural Resources is to manage State- 
owned lands that are not being used for 
specific purposes. The division has six non- 
fuel mineral leases in State rivers and 
Mobile Bay. Royalty rates ranged from 22 to 
26 cents per cubic yard of sand and gravel; 
royalty rates for oyster shell were 30 cents 
per cubic yard. In fiscal year 1984, royal- 
ty payments for sand and gravel were 
$200,000, up from $125,000 in 1983; oyster 
shell royalties were nearly $40,000. In Au- 
gust, State representatives received 58 bids 
for oil and gas leases to State-owned 
submerged lands in Mobile Bay, Mississippi 
Sound, and the Gulf of Mexico. The 18 high 
bids accepted netted the State nearly $350 
million. 

TVA’s ammonia-from-coal facility at 
Muscle Shoals successfully completed a run 
on coal liquefaction residue. About 4,000 
tons of residue produced at Baytown, TX, 
was used to demonstrate production of syn- 
thesis gas. TVA’s operations were to demon- 
strate that the carbon in the residue could 
be converted to usable gaseous products. 

The Mineral Resource Institute of the 
University of Alabama at Tuscaloosa receiv- 
ed funding from the U.S. Bureau of Mines 
during fiscal year 1984 to encourage the 
training of mining engineers and other 
scientists involved in mineral-related 
studies and to continue the research in 
mineral exploration, mining, processing, 
utilization, and conservation. Primary em- 
phases were on energy-related projects, but 
nonfuel research was also conducted on 
metallic and nonmetallic mineral resources. 
Ongoing work included oil shale character- 
ization and beneficiation, study of crib de- 
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sign for coal mine roof control, flotation 
studies of various minerals, and a study of 
the Alabama tin belt. Publications during 
the year included a bibliography on surface 
mine blasting and an investigation of the 
effects of surface blasting on underground 
mine roof stability. 

USGS continued its cooperative agree- 
ment with GSA in regard to water resource 
investigations. In the State, USGS contin- 
ued to work on manganese resources, stud- 
ies of the origins of natural gas, petrology 
and reservoir characteristics of deeply bur- 
ied clastic rocks, geology of bitumen depos- 
its, and gulf coast lignite. USGS published 
Professional Paper 1300, “Wilderness Min- 
eral Potential.” Included in the report were 
three areas in the State: Adams Gap and 
Shinbone Creek Roadless Areas; Big Sandy, 
West Elliotts Creek, and Reed Brake Road- 
less Areas; and Sipsey Wilderness and Addi- 
tions These studies were prepared in coop- 
eration with the U.S. Bureau of Mines. 

In fiscal year 1984, the U.S. Bureau of 
Mines had several contracts in the State. 
Wyle Laboratories and Aaberg & Associ- 
ates, Huntsville, were recipients of nine 
contracts totaling over $600,000. Research 
activities centered on noise control, ma- 
chine redesign concepts, and coal interface 
detector investigations. The GSA had a 
small contract to assess the cobalt-bearing 
manganese deposits in the Alabama Pied- 
mont. 

The U.S. Bureau of Mines Tuscaloosa 
Research Center conducted several mineral- 
related projects in Alabama. Among them 
were (1) recycling of zircon from investment 
casting molds, (2) development of chemical 
binders to increase mine roof stability, (3) 
dewatering of coal-clay wastes, and (4) basic 
clay testing in cooperation with various 
State agencies. Report of Investigation (RI) 
8910, "Centrifugally Cast Glass-Ceramic 
Pipe From Mining and Processing Wastes," 
was the result of research at Tuscaloosa. 
Other selected publications pertinent to the 
State included RI 8868, In-Line Aeration 
and Treatment of Acid Mine Drainage,” 
and Information Circular 8992, “Use of 
Steel Sets in Underground Coal.” 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Nonmetals accounted for the bulk of the 
value of Alabama’s total nonfuel mineral 
production. Construction minerals output 
increased primarily because of increased 
construction activity. Increase in primary 


metals and automotive output had a posi- 
tive effect on other nonfuel minerals in the 
State. 

Abrasives (Manufactured).—Artificial 
abrasives were manufactured by one com- 
pany in Madison County. Abrasive-grade, 
high-purity fused aluminum oxide and alu- 
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minum zirconium oxide were produced by 
Norton Co. in Huntsville. 

Cement.—Cement accounted for over one- 
third of the value of nonmetallic minerals 
produced in Alabama, with both masonry 
and portland cements being produced. Na- 
tionally, Alabama ranked fifth and sixth in 
the production of masonry and portland 
cement, respectively. Production and value 
of both types of cement increased, with 
portland production reaching its highest 
level in over 10 years. Unit prices of port- 
land cement decreased while that of mason- 
ry cement increased. 

Portland cement was produced at six 
plants in Alabama, two in Jefferson County 
and one each in Marengo, Mobile, St. Clair, 
and Shelby Counties. Five plants used the 
dry process while Allied Products Co. used 
the wet process. The six companies operated 
eight kilns with a total daily clinker capaci- 
ty of 18,800 tons. Seven plants produced 
. masonry cement, with Cheney Lime & Ce- 
ment Co. being one of two plants nationally 
that produced masonry cement exclusively. 
The record high output was achieved de- 
spite a month-long strike and lengthy main- 
tenance shutdowns at some plants. Of the 
six companies operating, four are owned by 
foreign companies. Major end uses for port- 
land cement were concrete products, ready- 
mixed concrete, building materials, and 
highway construction. Principal raw mate- 
rials used in making cement included ce- 
ment rock, chalk, clays, gypsum, iron ore, 
limestone, sand, and shale; coal was also 
used as a fuel. 

Ideal Basic Industries Inc. curtailed kiln 
operations at its plant in Theodore to com- 
plete an $18 million program to improve 
efficiency. The shutdown was expected to 
last until mid-1985 with deliveries being 
made from inventories and purchased sup- 
plies. Since its opening in 1982, the plant, 
with the exception of a brief period in 1984, 
has operated at only 60% of its 1.5-million- 
ton-per-year capacity. High moisture con- 
tent in the limestone from Ideal’s quarry 
near Monroeville was cited as the major 
reason for low production. Modifications 
included a second raw mill system, changes 
in rotary drying, and the addition of a 
secondary crushing system. Ideal was also 
negotiating to acquire limestone from the 
Dominican Republic where it would install 
a primary crushing system. The drier lime- 
stone would allow Ideal to increase capacity 
to 1.6 million tons per year and reduce fuel 
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costs by 40% with payback anticipated on 
the $18 million project in less than 2 years. 
The Monroeville quarry would be maintain- 
ed on a standby basis. 

Lehigh Portland Cement Co., Leeds, 
underwent considerable modification and 
renovation work over the last 2 years at a 
cost of $15 million. Modifications increased 
kiln capacity from 1,800 to 2,000 tons per 
day. Lehigh is presently buying a portion 
of its clay requirements with plans to de- 
velop its own clay pit within the next 2 
years. Improvements in 1984 included a 
new grinding mill and clay handling facili- 
ties on the quarry floor to mix clay with 
stone. 

Blue Circle Inc., Roberta, was utilizing 
petroleum coke from the Chicago area to 
supplement fuel needs. The coke was mixed 
at a rate of 45% to 55% coal in Blue Circle's 
kilns. Fuel costs were reportedly reduced 
about 15 to 20 cents per million British 
thermal units. 

National Cement Co. Inc., Ragland, an- 
nounced a $4 million expansion program 
through ADO. 

Lohja Corp. of Finland acquired Southern 
Ready Mix Inc., Alabama's largest producer 
of ready- mixed concrete. Southern has five 
plants in Birmingham, four in Mobile, three 
in Baldwin County, a stone operation in 
Calera, and a sand and gravel operation in 
Selma. 


Table 4.—Alabama: Masonry cement 
salient statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number of active plants 5 7 
Production 205,121 236,274 
Shipments from mills: 
tit: 210,394 258,831 
ale $13,416,694 $17,247,161 
Stocks at mills, Dec. 31 _ _ 27,692 29,341 


Table 5.—Alabama: Portland cement 
salient statistics 


(Short tons unless otherwise specified) 


1988 1984 
Number of active plants 6 6 
Production 9,195,141 8,611,161 
Shipments from mills: 
C 3,279,393 3,656,445 
alte $150,254, 115 3167, 191,212 
Stocks at mills, Dec. Blizz 367,119 389,780 
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Clays.—The State's clay industry pro- 
duced common clay, fire clay, bentonite, 
and kaolin. Output and value of total clays 
increased and paralleled the rise in econom- 
ic activity in the State and region. Alabama 
ranked third nationally in the preduction of 
fire clay and kaolin, and fourth in benton- 
ite. Clays ranked fourth in mineral value 
in Alabama in 1984 as 22 companies mined 
clay at 38 pits in 18 counties. 

Common clay was mined by 14 companies 
at 21 pits in 19 counties. Leading counties 
were Jefferson, Russell, and Sumter. Pro- 
duction and value decreased; major uses 
were brick, cement, and concrete block. 

Henry Brick Co., Selma, was in the third 
phase of its modernization program with a 
clay preparation project. The company con- 
tracted with Agemac to build a $1 million 
clay preparation facility for raw material 
Storage and preparation equipment. The 
first two phases of modernization were con- 
version of the two plants from gas to wood 
chips as fuel; the third phase, the prepara- 
tion project, was scheduled for completion 
early in 1985. 

N. K. Industries Inc. announced the open- 

ing of a $600,000 crushing and grinding 
plant at Phenix City. The facility will 
custom grind chromite and manganese ores 
for the brick industry. Five companies 
announced expansions through ADO total- 
ing nearly $3 million. Two of the companies 
were producers of refractory clay. 

Vulcan Materials Co.’s Parkwood light- 
weight aggregate plant operated at about 
50% capacity, closing late in 1984 with 
scheduled reopening in April 1985. Com- 
peting lightweight aggregate plants in Ala- 
bama, Georgia, Mississippi, and Tennessee 
have restricted Vulcan's market area. 

Fire clay was mined by four companies at 
six pits in Calhoun, St. Clair, and Shelby 
Counties. Production increased slightly 
while value decreased. American Colloid 
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Co. mined bentonite at its operation in 
Lowndes County for use in drilling muds 
and the foundry industry; production in- 
creased. The company operated three pits 
where the material was dried, crushed, and 
shipped to markets nationwide. Of the two 
kilns in operation, one was gas fired and the 
other was converted to coal and/or wood. 

Kaolin was mined by 3 companies at 10 
pits in Barbour and Henry Counties. Pro- 
duction and value increased significantly. 
Major uses were in firebrick and other 
refractories. Kaolin occurs in association 
with bauxite, which was also used for re- 
fractory purposes. Mining companies con- 
tinued to operate at reduced levels during 
the year. 

F iuorspär = international Minerals & 
Chemical Corp. operated a fluosilicic acid 
plant at Florence. 3M Corp.'s Specialty 
Chemicals Div. operated a plant at Decatur, 
brought on-stream in 1983, to manufacture 


'chemical-resistant products for the rubber 


industry. The company manufactured a 
fluoroelastomer used in nonmetallic duct- 
ing-system expansion joints for pollution 
control and a general purpose gumstock 
without curatives. 

Lime.—Alabama ranked fifth nationally 
in the production of.lime, which was the 
third leading commodity, valuewise, pro- 
duced in the State in 1984. Production 
increased and exceeded 1 million short tons 
for the first time since 1981. Lime was 
produced by four companies in five plants in 
Shelby County. Both quicklime and hydrat- 
ed lime output increased with unit values 
also increasing. Production increased as 
demand in the steel and paper industries 
and for use in sewage and industrial waste 
treatment increased. One of Allied's two 
plants, closed during 1983, reopened in mid- 
1984 to meet demand. The Longview plant 
of S. I. Lime Co. was the eighth leading 
plant in total output in 1984. 


Table 6.—Alabama: Lime sold or used by producers, by use 


Use 


x fj M———————— 

Water 6; ð y eee csi 

Sewage treatmen iu 

Road and soil stabiliza tion 
refining 


-— am — am am mb — amw amw amw am «m «m — am am am am ao om am oe oe 


1983 1984 
Quantity Value Quantity Value . 
(short tons) (thousands) (short tons) (thousands) 
218,457 $9,402 371,450 315,937 
208, 7,699 176,742 7,599 
53,114 2,679 71,018 8,954 
27,884 1,162 25,289 1,071 
W W 10,851 642 
1473, 192 120, 207 501,956 21,357 
981,455 41,149 1,163,316 50,560 


Revised. W Withheld to avoid disclosing company proprietary da 


Includes acid water neutralization, agriculture, 


(1984), iar 
oxygen steel, coke and gas (1983), copper ore concentration (1983), electric steel, fertilizer (1984), 
n-hearth steel (1984), other ore concentration (1988 
, petroleum refining, rubber (1984), sulfur removal from stack 


esia seawater or brine, mason's lime, o 
industrial uses, other construction lime (1984 
tanning, and use indicated by symbol W. 


and human food, aluminum and bauxite, basic 

lime (1984), 
), other chemical 
gases, 
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Mullite (Synthetic).—Synthetic mullite 
was produced by Harbison-Walker Refracto- 
ries Co. Inc. at Eufaula. The output, a high- 
temperature sintered variety, was used pri- 
marily for the manufacture of refractories, 
with demand increasing as the operation 
level of the steel industry increased. Pro- 
duction and value were estimated to have 
increased with unit value also increasing. 
Synthetic mullite is a product of sintering a 
mixture of aluminous and siliceous materi- 
al. | 
Nitrogen.—TVA, Muscle Shoals, and 
U.S.S. Agri-Chemicals Inc., Cherokee, pro- 
duced anhydrous ammonia. TVA's plant 
had an annual capacity of 74,000 short tons, 
while U.S.S. Agri-Chemicals had a capacity 
of 175,000 short tons. The Alabama Directo- 
ry of Mining and Manufacturers also listed 
Estech Corp. in Dothan and Hercules Inc. in 
Bessemer as having anhydrous ammonia in 
its product line. 


Perlite (Expanded).—Two plants, W. R. 


Grace & Co., Birmingham, and National 
Gypsum Co., Mobile, expanded perlite from 
ore shipped in from the Western United 
States. Production and value decreased 29% 
and 20%, respectively. The expanded per- 
lite was used for formed products, horticul- 
ture purposes, and concrete aggregate. 
Salt.—Alabama ranked 10th nationally 
in the production of salt. Olin Corp., in 
Washington County, produced salt from 
brine wells by solution mining a near- 
surface salt dome. Olin produces three basic 
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products, chlorine, sodium hydroxide, and 
sodium chlorate, at the facility. Production 
and value of salt increased with a slight 
increase in unit value. The salt was used in 
chemical manufacture, chiefly caustic soda, 
chlorinated organics, and sodium chlorate 
and hypochlorite. Olin announced it would 
convert to membrane cells using technology 
licensed from Kanegafuchi Chemical Indus- 
try of Japan. A portion of the solid salt 
produced was shipped to Olin’s chloralkali 
plant in Augusta, GA. 

Sand and Gravel.—Alabama produced 
both construction and industrial sand and 
gravel in 1984. Production was from 72 
companies producing from 86 operations in 
32 counties. Total output increased over 
that of 1983, but it was still below the record 
high output during the late 1970's. 

Both construction and industrial sand 
and gravel were shipped.into Georgia, main- 
ly the Atlanta area. Eight sand and five 
gravel operations have met the Georgia 
Department of Transportation (DOT) re- 
quirements for use of materials in DOT 
projects. The majority of these approved 
operations are in the Montgomery area. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 


Table 7.—Alabama: Construction sand and gravel sold or used in 1984, 


by major use category 
tity 

alue Value 

Use — 5 per ton 
Concrete L^ SEEN EPE A ROC PVP 4,441 $12,362 $2.78 
Plaster Gunite sands n ee es ⁰⁰ 8 W W 2.96 
Concrete products |... -----------------------—-- 232 697 8.01 
Asphaltic = EDT DE TR ew SEED EE y kß IECUR ie Oe eee 585 1,279 2.19 
Road base and coverings |... 22222 Le 1,558 8,559 2.29 
1 ⁰¹ ec See x neal 227 261 1.18 
Snow and ice controliunnldmWdeI— s W W 8.70 
ac te nes eee ho ae hee eee 3,301 8,024 2.48 
Total or average 210,948 26,188 2.58 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 


Includes granules, other 


uses, and uses indicated by symbol W. 


roofing 
SDéts do not add to total shown because of independent t rounding. 
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Construction sand and gravel was the 
fifth leading commodity in value among the 
nonfuel minerals produced in Alabama. The 
increase in 1984 was basically due to a surge 
in construction activities, mainly highway 
work; residential construction decreased in 
the last 6 months of the year. Many sand 
and gravel facilities operated intermittently 
during the year, depending on proximity 
and extent of area construction activities. 
Most operations were relatively small with 
no individual pit producing more than 1.5 
million short tons. Construction sand and 
gravel was produced at 83 operations in 31 
counties. Leading counties were Montgom- 
ery, Mobile, Elmore, and Macon. The major 
portion of sand and gravel was shipped by 
truck, with lesser amounts transported by 
rail and water. The top 20 companies, with 
29 operations, produced 75% of the con- 
struction sand and gravel. Three sand and 
gravel operations announced expansion 
plans through ADO totaling $300,000. _ 

Industrial. —Five companies produced in- 
dustrial sand and gravel with output in- 


creasing. Industrial sand and gravel was 


used primarily by foundries for molds and 
cores. Production for use at silicon alloy 
plants increased as Ohio Ferro-Alloys Corp. 
Started up its third furnace late in the year. 
All industrial sand and gravel producers 
were relatively small with individual out- 
put under 200,000 short tons per year. 

Slag—Iron and Steel.—Alabama was 1 of 
22 States that reported processing and uti- 
lization of iron and steel slag. Jim Walter 
Resources Inc., Birmingham, and Vulcan, 
Fairfield and Gadsden, air-cooled blast fur- 
nace slag, which is typically used as road 
base, railroad ballast, and asphaltic con- 
crete aggregate. Vulcan sold steel slag for 
similar uses. Total output and value in- 
creased 14.6% and 17.9%, respectively, over 
that of 1983. Output of iron slag decreased 
while that of steel slag increased, with unit 
values of both increasing. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Crushed stone ranked second 
in mineral value in Alabama with output 
estimated to have increased over that of 
1983. Kinds of stone mined included lime- 
stone, dolomite, marble, and granite. Ala- 
bama led the Nation in 1983 in output of 
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crushed marble. Crushed stone was used 
primarily in cement manufacture, in con- 
crete, and as a road base. Leading producing 
counties in 1983 were Shelby, Jefferson, and 
Colbert. The Alabama Department of Indus- 
trial Relations estimates that in fiscal year 
ending September 30, 1984, about 28.7 mil- 
lion short tons of crushed stone was pro- 
duced; nine quarries produced in excess of 1 
million tons. Most companies increased out- 
put because of increased construction activi- 
ties; several remained closed or operated 
intermittently because construction activi- 
ties were out of their marketing areas. Ideal 
put its Perdue Hill quarry on standby 
because of high moisture content and plans 
to import stone from the Dominican Repub- 
lic for use in its cement plant at Theodore. 
Vulcan, the major crushed stone producer 
in the State with 12 operations, purchased 
Citadel Cement Corp.'s quarry in Birming- 
ham and another in Madison County. Vul- 
can plans to develop another quarry in the . 
Childersburg area. Southern Stone Co. Inc., 
the second largest producer in the State, 
increased output because of increased de- 
mand for construction and highway work. 
Southern began importing aggregates from 
Mexico and the Caribbean area to expand 
its product line to include high-quality lime 
aggregates. 

The conversion of the domestic paper 
industry to alkaline sizing impacted favora- 
bly on the marble industry in Sylacauga. 
Georgia Marble Co. has ultrafine grind- 
ing facilities at Tate, GA, for use in the 
paper industry. Moretti-Harrah Marble Co. 
completed a $7 million fine and ultrafine 
grinding facility during the year to meet the 
needs of the paper industry. The company 
initiated a major drilling program to delin- 
eate reserves for the next 20 years. Al- 
though dimension marble was also produc- 
ed, 8596 of its output was from the calcium 
carbonate operations. Thompson-Weinman 
Co. completed its ultrafine grinding facility 
early in the year and produced material for 
the paper industry. With expansions at 
several facilities, the market for ultrafine 
material was becoming very competitive. 
ADO reported four other expansions at 
crushed stone operations totaling over $1 
million. 

Dimension.—Production of dimension 
stone increased slightly with value remain- | 
ing at about the same level as that of 1983. 
Alabama ranked fourth nationally in out- 
put of dimension marble. Marble was quar- 
ried in Talladega County, limestone was 
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mined from an underground operation in 
Franklin County, and sandstone was quar- 
ried in Blount County. Moretti-Harrah, 
Sylacauga, was modernizing its dimension 
marble plant, mainly through automation 
and more modern equipment. Scheduled to 
go on-stream late in December, the plant 
will produce small items such as floor tile; 
large monumental finishing will continue 
to be done by other companies. Alabama 
Limestone Inc., Franklin County, was one of 
the top producers of dimension limestone in 
the Nation. 

Sulfur (Recovered).—Alabama ranked 
fifth nationally in output of recovered sul- 
fur. Two companies recovered sulfur from 
natural gas processing plants in Escambia 
and Washington Counties. Two other com- 
panies recovered sulfur from petroleum re- 
fineries in Mobile and Tuscaloosa Counties. 
Exxon Co., Hunt Oil Co., Phillips Petroleum 
Co., and Union Oil Co. sold 380,000 metric 
tons valued at $34.5 million, a decrease of 
about 596 in quantity and value from that of 
1983, the second straight year of decreased 
output. Construction started on a $12 mil- 
lion gas separation plant in Washington 
County with completion scheduled for late 
in the year. The Coillet Oil Venture Co.'s 
facility in Copeland will be operated by 
Panther Hydrocarbon Corp. The plant, util- 
izing the cryogenic process, will have a 
capacity of 114 tons per day of sulfur. 

Talc.—Cyprus Industrial Minerals Co. 
ground talc from out of State at its plant 
near Alpine; output and unit prices increas- 
ed over that of 1983. The product was used 
primarily in paper, cosmetics, paint, plastic, 
rubber, and ceramics. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co., Jefferson County, exfoliated vermicu- 
lite at its plant in Irondale from crude ore 
shipped into Alabama. Primary uses were 
in concrete aggregate, block, loose fill insu- 
lation, and as a sand conditioner. Produc- 
tion and value increased over that of 1983. 


METALS 


Primary metal preduction was one of the 
most important industries in the State. 
Most of the State's adverse economic condi- 
tions can be traced to a downward trend in 
the metals industry, which started in 1979 
and continued into 1984. The national reces- 
sion and imports contributed to the decline 
in activities in the metals industry. The 
industry in Alabama consists of aluminum, 
ferroalloys, steel, and various foundries, 
with aluminum being impacted more than 
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the others. 

Aluminum.—Alabama was 1 of 17 States 
with primary aluminum production facili- 
ties. Two companies, Revere in Scottsboro 
and Reynolds in Sheffield, have facilities for 
producing aluminum. Reynolds operated at 
a reduced level while Revere was shut down 
for the second straight year. Both facilities 
were considered high unit cost operations 
because of power costs. Reynolds restarted 
one potline early in the year and a second in 
March, resulting in an operating rate of 
about 40%. Discounted electric rates, in- 
creased demand, and decreased inventories 
prompted the decision. Late in the year, 
Reynolds announced one potline would be 
shut down early in 1985. Reynolds complet- 
ed shutdown of its aging wire, rod, and bar 
operations in March, and announced com- 
pletion of the $14 million modernization 
and renovation of its five-stand cold-rolling 
mill. Reynolds’ Southern Reclamation Co. 
started construction of a $10 million, 50,000- 
ton-per-year secondary aluminum smelting 
and refining plant. The construction, which 
includes renovation and installation of new 
equipment at the old Union Carbide facility, 
was scheduled for completion in 1985. Re- 
vere, closed since 1982, sold its rolling mill 
at Scottsboro to Noranda as part of Revere’s 
reorganization process. Revere, which filed 
for protection from its creditors under 
chapter 11 of the Bankruptcy Code, indi- 
cated the sale was expected to be completed 
in January 1985. Noranda was expected to 
ship ingots from its smelter in New Madrid, 
MO, to the 75,000-ton-per-year rolling mill. 
At midyear, Revere announced that the 
bankruptcy court approved settlement of 
suits with TVA and Alcoa. Under the settle- 
ments, TVA will be allowed claims of $32.2 
million for power contracts, and Alcoa, $20 
million for alumina contracts. 

Ford Motor Co., Sheffield, rejected an 
offer to sell its idle aluminum casting plant 
to Accurate Die-Casting Co. of Cleveland, 
OH. The plant was closed in 1983 because of 
high operating costs. 

Kaiser Aluminum & Chemical Corp. 
reopened its wire and cable plant in Bay 
Minette after a 90-day shutdown because of 
wage renegotiations. A negotiated settle- 
ment guarantees the plant will remain open 
for at least 2 years. The agreement called 
for a reduction in wages and benefits. Alcoa 
permanently closed its alumina facility at 
Mobile during the year resulting in a $41 
million write-down. The plant had been idle 
since early 1982 owing to an oversupply of 


44 


alumina and high operating costs at the 
facility. 

Bauxite.— Alabama ranked second na- 
tionally in bauxite production. Four compa- 
nies mined bauxite in Barbour and Henry 
Counties for use in refractories and chemi- 
cal manufacture. Production and value in- 
creased to some extent but still remained at 
very low levels; unit prices increased. All 
producers operated intermittently and at 
low levels of capacity during 1984. Dresser 
Industries Inc., Eufaula, which completed 
its ceramic proppant plant late in 1983, 
produced proppants from bauxitic clays. 
The proppants were used in the petroleum 
industry in oil well development. 

Ferroalloys.—Alabama ranked fourth 
nationally in shipments of ferroalloys, with 
output and value increasing 9.6% and 
23.2%, respectively. Although increasing, 
output still was well below levels in the late 
1970's. Products included ferrosilicon, silico- 
manganese, and silicon metal. During the 
year, many of the ferroalloy plants remain- 
ed closed or operated at reduced levels. 
Autlan, which ceased production in July 
1982, permanently closed its silicoman- 
ganese plant in Mobile. Cited as primary 
reason for the shutdown was low-priced 
imports. The closure caused a permanent 
loss of about 20% of the Nation's silicoman- 
ganese capacity. 

Pickands Mather & Co. purchased In- 
terlake Inc.’s Globe Metallurgical Div. for 
$37 million. Globe operated a 22,000-ton- 
per-year silicon metal plant at Selma. Globe 
announced a $157,000 expansion project at 
its Selma facility. Ohio Ferro-Alloys closed 
its Philo, OH, plant to concentrate its ef- 
forts on silicon metal production at its 
Mount Meigs plant near Montgomery. The 
Mount Meigs facility operated two furnaces 
utilizing gravel mined locally. Late in the 
year, the company started up its third 
furnace, mainly to meet the demand pre- 
viously supplied by the closed facility in 
Ohio. The company produced a chemical- 
grade silicon metal and a higher calcium- 
grade material for the aluminum industry. 
The Mount Meigs facility is the newest and 
reportedly the most efficient of the compa- 
ny's plants. The shift away from ferroalloy 
production was caused by low-priced im- 
ports from Brazil and the U.S.S.R. 

Gold.—Developments in Alabama were 
generally restricted to recreational gold 
mining with some exploration by various 
corporations. Several thousand acres have 
been leased by individuals and mineral 
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companies in Cleburne County. Other coun- 
ties reporting leasing were Clay, Randolph, 
Talladega, and Tallapoosa, mostly in areas 
of old abandoned base metal mines. Some 
drilling has been done with no reported 
results. 

Iron and Steel.—Alabama was 1 of 12 
States that produced pig iron; shipments 
more than doubled over that of 1983 along 
with an increase in unit values. Gulf States 
Steel, Gadsden, and U.S. Steel, Fairfield, 
were the major iron and steel companies. 

U.S. Steel started up its new 600,000-ton- 
per-year seamless pipe mill at Fairfield 
using blooms from Armco Inc.'s Ashland, 
KY, plant. During the year, the mill was 
shut down on two occasions owing to lack of 
orders; cited was the report that 70% of the 
seamless domestic market was supplied by 
imports. U.S. Steel restarted its smaller No. 
7 blast furnace and two basic oxygen fur- 
naces early in the year, down since mid- 
1982, to supply the new pipe mill The 
company's tin mill, also closed since mid- 
1982, was reopened in November. Reasons 
cited were that Fairfield steelworks pro- 
duced more steel than it used and that the 
tin mill had a double cold-rolled reduction 
mill that gave it a wider product mix. The 
company announced late in the year that 
the No. 8 blast furnace would be started up 
early in 1985, replacing the smaller No. 7 
blast furnace. The coke oven remained shut 
down with plans to reopen in 1985. Con- 
struction of a new $200 million continuous 
slab caster was expected to begin early in 
1985 with scheduled completion in 1986. 
During the last 10 years, U.S. Steel has 
expended more than $1.3 billion to modern- 
ize facilities at Fairfield. Recent additions 
included the seamless pipe mill, a continu- 
ous bloom caster, a 5,000-ton-per-day blast 
furnace, and three Q-bops. With the addi- 
tion of the new continuous caster in 1986, 
the plant will be able to feed its flat-rolled 
finishing operations as well as its pipe- 
making operations. Fairfield has a capacity 
of 3 million tons per year, but this level of 
operations is not expected in the near fu- 
ture. 

LTV, which merged with Republic Steel 
early in the year, continued efforts to divest 
itself of the Gadsden operations by Decem- 
ber 1 as decreed by a Federal court. At 
midyear, the plant was operating its plate 
and hot strip mills on alternate 2-week 
schedules. LTV, unable to divest itself of the 
plant by the deadline, formed a new inde- 
pendent company, Gulf States Steel, to run 
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the operations. In addition, Oppenheimer & 
Co. was appointed trustee to handle the sale 
of the facilities. A State legislative panel 
was appointed to assist officials in finding a 
new owner. Among interested parties was 
the local United Steelworkers of America 
union, which hired a consultant to conduct 
a feasibility study to determine the possibil- 
ity of partial ownership. The Gadsden 
Works produced carbon and high-strength, 
low-alloy hot plate and sheet. The plant 
reportedly lost $46.6 million in 1983 and 
$22.0 million in 1984; the last profitable 
year was 1981. Shipments increased from 
674,000 tons in 1983 to 711,000 tons in 1984. 
SMI announced a startup early in the 
year of the former Connors Steel facility in 
Birmingham as a minimill. SMI will pro- 
duce about 250,000 tons per year of carbon 
Steel. The melt shop started operations in 
March; the rolling mill started up in April. 
The plant operated at two turns at yearend 
with plans to go to three turns in 1985. SMI 
concluded a $9 million long-term Industrial 
Development Revenue Bond agreement to 
modernize and upgrade facilities. 
Tuscaloosa Steel began construction of a 
600,000-ton-per-year flat roll minimill in 
Tuscaloosa. The $75 million facility was 
scheduled for completion by early 1986. The 
facility will have the capability to produce 
hot-rolled preducts of varying sizes, grades, 
and widths. A key element in the project 
will be a 112-inch wide, coiled plate mill. 
High-quality semifinished slab will be im- 
ported for use at the facility; reportedly, the 
slab is not available in the United States. 
Mitsubishi International Corp., a subsid- 
iary of Mitsubishi Corp. of Japan, planned 
to open a $5 million steel processing facility 
at Athens by yearend. The facility will 
process about 80,000 tons of coiled steel per 
year with about 20% going to Japanese 
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firms in the area. 

Ferrous Foundries.—lron and steel found- 
ries were a vital industry that affected 
mineral producers in the State and region. 
Most foundries, however, have been ad- 
versely affected by poor economic condi- 
tions. Raw materials utilized included 
scrap, clay, limestone, and sand, most of 
which came from sources in the region. The 
Alabama Directory of Mining and Manu- 
facturing listed 43 gray iron foundries, 27 
Steel foundries, 8 steel investment found- 
ries, and 2 malleable iron foundries. Ala- 
bama Ductile Iron Co. (ADICO), Brewton, 
and Wagner Casting Co., Decatur, IL, form- 
ed a partnership to expand ADICO’s plant 
capacity from 12,000 to 25,000 tons per year. 
The $3 million project was scheduled for 
completion late in 1984 and will produce 
ductile and gray iron castings. Citation 
Carolina Corp, Birmingham, acquired 
Simsco Inc., which has three ductile iron 
foundries along with supporting facilities in 
central Alabama. Citation is also the parent 
company of Southern Ductile Casting Co. of 
Bessemer. ADO announced 18 other expan- 
sion projects at foundries in Alabama in 
1984. Total expenditures for the projects 
was reportedly $15.5 million. 

Rutile (Synthetic).—Kerr-McGee Corp., 
Mobile, operated its synthetic rutile plant 
with output shipped to Hamilton, MS, for 
processing to titanium dioxide pigments. 
Ilmenite from Australia was used as feed 
material for the synthetic rutile plant; 
about $85,000 short tons was imported 
through the Port of Mobile. The plant has a 
capacity of 110,000 tons per year. 


nn Mineral Officer, Bureau of Mines, Tuscaloosa, 


Merc geologist, Geological Survey of Alabama, Tusca- 


"SFederal Reserve Bank of Atlanta. Economic Review. 
Feb. 1985, pp. 58-68. 


Commodity and company 


Aluminum smelters: 
Revere Copper & Brass Ine 


Reynolds Metals co 
Bauxite: 
A. P. Green Refractories Co., 
a MY of United States 


— Refractories 
Co. Inc.,? a division of 
Dresser 


Lehigh Portland Cement Co 
National Cement Co. Ine 


Mar 
ickerstaff Clay Products Co. Inc 
Blue Circle inne 
Jenkins Brick C( o 
Tombigbee Lightweight 
te ee Lig 8 of Breeko 
dustries Inc. 
Ferroalloys 
Moore McCormack Resources 
Inc., Globe Metallurgical Div. 
International Minerals & Chem- 
ical Corp., TAC Alloys Div. 
Ohio Ferro-Alloys Cord 


Reynolds Metals o- 


Blue Circle Inc.4 |... 
Cheney Lime & Cement Co 
S. I. Lime Co 


ig iron: 
Pigi im Walter Resources Ine 
Gulf States Steel Cord 
United States Steel Cord 


Sand and gravel: 
Holland and Woodward Co. Inc 


R & S Materials Ine 


Southern Industries, Radcliff 
Materials. 


See footnotes at end of table. 
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Table 8.—Principal producers 
Address Type of activity 
Box 191 Plant 
Rome, NY 13440 
Reynolds Metals Bidg. G 
Richmond, VA 23218 
Mexico, MO 6526858 .. Mine and plant 
Dale Rd. oe | etn 
Route 1, Box 58 
Eufacle, AL 36027 
901 East 8th Ave Mine 
King of Prussia, PA 19406 
Box 36130 Plant 
Birmingham, AL 35286 
18th Floor, Daniel N e E 
Birmingham, AL 
2625 Cumberland Pkwy. NW. F 
Atlanta, GA 30839 
950 17th St. Plants 
Box 8789 
Denver, CO 80201 
800 2d Ave., South Plant 
AL 
rA 3 
Ragland, AL 35131 
Box 517 Mines 
Bessemer, 
in Floor, E Mine 
Ma : AL 87101 F 
ontgomery, 
Box v Mine 
Livingston, AL 85470 
Box 348 Electric furnace 
Selma, AL 36701 
Bri Sport, AL 35740 non ener 
ridgepo 
Box G8 AL 36057 . 
ontgomery, 
Box 181 dd P 
Sheffield, AL 35660 
Box 36130 Plants 
Birmingham, AL 35286 
18th Floor, Daniel 5230 Plant 
B ham, AL 35 
AL 35013 . a 
Suite 204 e cures 
. Office 
Birmingham, AL 35244 
330 Ist Ave., North Furnaces _ __ 
Birmingham, AL 35202 
174 South 26th St. Furnaces and 
Gadsden, AL 35901 mills. 
Box 599 Bue ccc 
Fairfield, AL 35064 
120 Long Ri Brine wells 
Stamford, 56904 
Box 1947 Surface mine and 
Decatur, AL 35601 plant. 
Box 3547 Surface mines 
Montgomery, AL 36109 and plants. 
Drawer 2068 e sd 
Mobile, AL 36601 
Box 3211 Surface mine and 
Ma EDS: AL 36109 plant. 


Barbour and 
Henry. | 


Henry. 


Jefferson. 
Shelby. 
Marengo. 
Mobile. 


Jefferson. 
St. Clair. 


Jefferson. 
Etowah and 


Jefferson. 
Jefferson. 


Washington. 
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Table 8.—Principal producers —Continued 


Commodity and company 


Southern Stone Co. Inc.® _____ 


Vulcan Materials Co* v 


Talc: 
Cyprus Industrial Minerals Co- 
1 Also kaolin. 


3 Also kaolin and synthetic mullite. 


Also lime. 

*Also clays and stone. 

5 Also sand and gravel. 

Also clays and sand and gravel. 


Box 7824-A 


Birmingham, AL 35253 


Alpine, AL 35014 


Type of activity 


Digitized by Google 


The Mineral Industry of 
Alaska 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Division of Geological and 
Geophysical Surveys, Alaska Department of Natural Resources, for collecting 


information on all nonfuel minerals. 


By Tom L. Pittman! 


The value of nonfuel mineral production 
. reported in Alaska in 1984 was $88.7 mil- 
lion; in 1988, the value was $124.5 million. 
The decrease in 1984 was due to lesser 
values for gold and construction sand and 


gravel. No production of antimony, mercu- 
ry, or platinum-group metals was reported 
in 1984. Alaska ranked 42d in the United 
States in nonfuel mineral production. 


Table 1.—Nonfuel mineral production in Alaska! 


1983 1984 
Mineral . Value i Value 
Quantity (thousands) Quantity (thousands) 
Gmd. DL a EE uua NA $60 NA $60 
Gold (recoverable content of ores, etc.)) troy ounces. "39,523 716,758 23,232 8,379 
Sand and gravel (construction) ________- thousand short tons . 45, 200 *97,200 80,861 66,883 
Silver (recoverable content of ores, etc.) thousand troy ounces. . 4 47 
Stone (crushed). - FFC thousand short tons 1,981 9,60 2,500 *10,800 
Combined value of cement (portland, 1984), copper (1983), lead (1983), 
tin, and value indicated by symbol „ XX 971 XX 2,561 
Pi dd ⁰⁰ a — XX 1124, 496 XX 88, 683 


"Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 


*Estimated. 
included with “Combined value" figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Alaska, by region! 


(Thousands) 
- Minerals produced in 1983 
Region 1982 1983 in order of value 

Alaska Peninsulck a) $75 Stone (crushed). 
Cook Inlet-Susit naaa W 761 Stone (crushed), gol’, „silver, copper, lead. 
Copper River W W Gold, stone (crushed 
Kenai Peninsula W (3) 
, n 5 W (3) 
Kuskokwim ... 22 --- 2-222222 $1,072 TN. 
Northern Alaska __________________ _ 10 (3) 
Seward Peninsula___________________ W W Gold, tin, silver. 
Southeastern Alaska |... ----- W 8,077 Stone (crushed), gold, silver, copper, lead. 
Yukon River ___________~___________ W 8,055 Gold, stone (ahed) silver. 
Undistributed* w ̃ . ̃ . ̃ mus cun . 86, 630 10,330 i 
Sand and gravel (construction) |... : XX 297, 200 
Stone (crushedd ))) 44ͤ4„„ 25, 200 XX 

Total: cuc ⁵%¾ . esL ĩðͤ ĩ prem 112,911 124, 496 


satiated: W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
applicable 
INo production of nonfuel mineral commodities was reported for regions not listed. 

oe ed stone was produced; data not available by region. Total State value is shown separately under “Stone 
( ) 

Construction sand and gravel was produced; data not available by region. Total State value i is shown separately under 
Sand and gravel (construction). 

*Includes gem stones and some construction sand and gravel that cannot be assigned to specific regions and values 
indicated by symbol W. 

5Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Alaska business activity 


19827 1983 1984” 


Employment and labor force, annual average: 


P uec ⁰¶⁰⁰ꝛ E ee A thousands 481 500 
Total civilian labor forereee „ do— 211 234 245 
Unemployment _____________-__-----~~~_~_~ ~~ do____ 21 24 25 
Employment (nonagricultural): 

)öõõͤͤ St E rene do— 8.9 8.2 8.8 

Metal mining" ĩ³˙oꝛ˙Aĩ˙¹1ü ͤ;r̈ ins EE dL do- 6 6 . NA 

Nonmetallic minerals except fuel? do... 1 1 NA 

F õ·ôÜ—rl!my“ 4 x edic 1 1 NA 

Oil and gas extraction? |... „ do- 8.3 7.5 NA 

Manufacturing total- - „4„%4v4 4 00 12.6 11.9 11.2 

Primary metal industries? _______________________-_ do- (3) a e) NA 

Stone, clay, and glass products? _—_—----------------—- do- 3 3 NA 

Chemicals and allied product do- 3 3 NA 

Petroleum and coal products: - do ... 2 m NA 

Construction cuo n nores ð 8 do... 16.8 20.8 20.1 

Transportation and public utilities do— 18.4 18.6 18.9 

Wholesale and retail trale do- 37.5 41.4 44.6 

Finance, insurance, real estallggſgdaa d „ do- 9.6 10.7 12.3 

7) ³o¹wüſͥ Led cM ete te a eat eed do_ _ _ _ 37.0 89.8 43.2 
Government and government enterprises do____ 59.6 63.0 65.9 

17JJJrrrrĩÜ12WOͤi ĩ⅛ 8 ety SAO as 200.4 4214.3 225.0 

Personal income: 

Total- CR ae —— He (— UC eee ER millions $7,517 $8,358 $8,739 . 

Per capita ae ³Ä¹³¹. PEDES IPIE TR $16,912 $17,864 $17,487 

Hours and earnings: 

Total average weekly hours, production workers 38.6 36.2 39.3 

uc ri oM q .d. 8 51.5 49.9 50.4 

Total average hourly earnings, production workers $11.74 $12.33 $12.25 

Mang ñ/f ß t IL pd CE $21.94 $23.40 $23.33 


See footnotes at end of table. 
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Table 3.— Indicators of Alaska business activity —Continued 
19827 1983 1984P 


Earnings by industry 
Farm Income. -o ß d wy mc euet wt millions $4 
Nonfarm —-. 5 medo nce 8 86,733 $7,440 $7,879 
Mining ))Jͤĩõĩ?kêtetr . fw 8 occu $493 $4 
etal minibg «ul ⁵ ecc nal gl 0 319 $23 $19 
Nonmetallic minerals except fuel 4„6v“ 0 --- $2 $2 
MUNN 2 cuu y a c vv E d do- 87 88 $9 
Oil and gas extraction ~- —- - --- -------------------- do... $464 $455 $511 
Manufacturing total. ____ __-____________ Le do- $349 $347 $347 
Primary metal industriess do- (5) $1 $1 
Stone, clay, 1 produet᷑k L2 L2 222 Le do... $16 $17 $20 
Chemicals and allied products |... do- $17 W W 
Petroleum and coal products |... —-----------------—— do ..- $10 $13 $15 
Construction -----—---------------------——--—--——— do- $927 $1,133 $1,080 
Transportation and public utilities do $110 $803 1 
Wholesale and retail trade do- $808 $926 $1,015 
Finance, insurance, real estate _______________-~________ do... 246 $302 $355 
Servicos xc cenis t lo LL n pU yd Cer putem 0. —— $1,020 $1,102 $1,209 
Government and government enterprises do... $2,080 $2,280 $2,435 
Construction activity: 
Number of private and public residential units authorized... „ 8,290 11,272 6,481 
Value of nonresidential construction -—-—------------------ millions $313.4 $357.2 $405.9 
Value of State road contract awards „ do- $111.8 $123.0 $156.0 
Shipments of portland cement to and within the State thousand short tons 171 180 197 
Nonfuel mineral production value: 
Total crude mineral value „„ millions 5112.9 $124.5 $88.7 
Value per capita- - - - - - - - - --——-—---—--—-—--—-—----—-——--—————————— $254 $259 $177 


PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Less than 50 employees. 

4Data do not add to total shown because of independent rounding. 

5Lesgs than 1/2 unit. 


Sources: U.S. oo of Commerce, U.S. Department of Labor, hway and Heavy Construction Magazine, and 
U.S. Bureau of Mines meee Md 
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Mineral Symbols 
Silver 
Gold 
Gemstones 
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Platinum group metals 
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Sand and gravel 
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Figure 2.—Principal mineral producing localities in Alaska. 


Trends and Developments.—There were 
about 8,400 new mining claims located and 
recorded in 1984. This compares with the 
revised data of 10,745 in 1988, 14,952 in 
1982, and 27,397 in 1981. Exploration ex- 
penditures for nonfuel minerals were about 
$20.2 million, according to State surveys. 
Similar revised expenditures in 1983 and 
1982 were $32.8 million and $42.7 million, 
respectively. Development outlays were 
$26.3 million in 1984, $27.6 million (revised) 
in 1983, and $33.8 million (revised) in 1982. 
Continued relatively low base and precious 
metals prices lowered exploration and de- 
velopment budgets of formerly more active 
companies. Tougher water quality and envi- 
ronmental standards and continued with- 


drawals of Federal and State lands from 
location for hard-rock and placer minerals 
have lowered mineral-related activities. 
Construction sand and gravel production 
was much lower in 1984 than in 1983 be- 
cause fewer offshore islands were built 
for drill platforms for petroleum explora- 
tion, and there was a decline in new con- 
struction in the more populous areas of 
Alaska. State surveys show gold production 
was about 175,000 troy ounces, an increase 
over the 1983 production. Fewer mechaniz- 
ed placer operations produced more metal 
by increasing mining rates, getting better 
recoveries of fine gold, and some miners 
processed higher grade reserves. There is a 
trend toward more efficient and environ- 
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mentally acceptable practices. These in- 
clude better control of feed rates, washing, 
and rejection of coarse gravel ahead of 
sluices and other metal recovery units and 
better recovery of fine metal and concen- 
trate. There is an increasing use of under- 
currents, jigs, and spiral concentrators. 
More and better settling ponds, recycling of 
clarified circuit water, and some use of 
flocculants have improved the quality of 
mining discharges to streams. Claim owners 
are abandoning many low-grade base met- 
als deposits that do not contain possible 
economic amounts of gold or silver or met- 
als with relatively high unit values, such as 
tin or tungsten. 

The Alaska State Division of Mining 
(DOM), Department of Natural Resources 
(DNR), has resumed processing the backlog 
of about 850 applications for offshore min- 
ing permits on State lands. No permits were 
processed from 1975 to 1984. No additional 
applications will be accepted until DOM 
reviews each area with current applications 
and determines that offshore mining is in 
the best interest of the State. It must also be 
consistent with the Alaska Coastal Manage- 
ment Program and the State’s Tidelands 
Program. Areas of most interest are the 
Seward Peninsula (gold), Goodnews Bay 
(platinum-group metals), Cook Inlet (gold), 
Cape Yakataga (gold), and several areas in 
southeast Alaska for gold, barite, magnetite 
sands, and molybdenum. A Geologic Materi- 
als Center was established at Eagle River, 
north of Anchorage, as a joint venture by 
the Division of Geological and Geophysical 
Surveys (DGGS) and the U.S. Geological 
Survey. DGGS will operate the facility. It 
will house core and rock samples from 
Alaskan mineral exploration and other 
projects. Access to these samples and cores 
will be of great value to industry and gov- 
ernmental agencies in evaluating petrole- 
um, coal, and other commodity and mineral 
resources of the State. A mineral education 
program, “Alaska Resources Kit: Miner- 
als," has been developed for public school 
use in grades 4 through junior high school. 
The program was developed by the Alaska 
Department of Education, the Alaska Min- 
eral and Energy Resources Educational 
Fund (AMEREF), and interested advisory 
groups. Funding was supported by AMER- 
EF, Alaska Miners Association, industry 
groups, and private donations. A hydromet- 
allurgical process to recover base and pre- 
cious metals from complex sulfide ores is 
being evaluated by the Mineral Industry 
Research Laboratory at the University of 
Alaska. The research is funded by a grant of 
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$144,000 by Nerco Minerals Co. An econom- 
ic process for recovery of metals from sul- 
fide and complex ores at or near minesites 
would be invaluable to Alaska. 

Annual canvasses and surveys of Alaska 
mineral producers, developers, and explor- 
ers by the U.S. Bureau of Mines and DGGS 
provide detailed information on the mineral 
industry. Summarized results of the State 
surveys are presented in ‘Alaska’s Mineral 
Industry 1984.” This is the fourth annual 
report produced jointly by the Alaska De- 
partment of Commerce and Economic De- 
velopment, Office of Mineral Development, 
and DNR’s DGGS. 

Employment.—The State estimates at 
least 2,325 people were employed in nonfuel 
mineral production activities in 1984. At 
least 550 people were seasonally employed 
in construction sand and gravel and crush- 
ed stone operations. About 1,700 people 
were employed between April and Novem- 
ber in an estimated 280 large and small 
placer mines. This estimate does not include 
employment at nonproducing exploration 
and development projects. A similar survey 
in 1983 indicated at least 2,500 people were 
seasonally employed in nonfuel and coal 
mining. About 400 people were believed 
engaged in construction sand and gravel 
and crushed stone operations and at least 
2,000 at placer mines. 

Exploration Activities.—State surveys of 
contract drilling in 1984 list 305,000 feet of 
placer and hard-rock, nonfuel mineral drill- 
ing. Similar figures for 1983 and 1982 were 
233,500 feet and 324,000 feet of contract 
drilling, respectively. In 1984, contractors 
reported 129,000 feet of placer drilling and 
176,000 feet of hard-rock drilling. In addi- 
tion to this placer drilling, there was an 
unknown footage of in-house drilling done 
by mine operators. Of the reported placer 
drilling, 31,000 feet was for exploration and 
98,000 feet was at thaw fields ahead of 
dredging. Over 75% of the 176,000 feet of 
hard-rock drilling was for detailed explora- 
tion of precious metals deposits. Not includ- 
ed in the hard-rock footage was 4,300 feet of 
geotechnical drilling at the Red Dog project. 
This footage included foundation investiga- 
tions for the road, dam, and mill facilities. 
The State listed 23 drilling contractors ac- 
tive in Alaska in 1984. 

Legislation and Government  Pro- 
grams.—Five of the eighteen bills of inter- 
est to the mineral industry that were sub- 
mitted to the 1984 legislative session be- 
came State laws. One bill appropriated $12 
million for phase 1 of a new port facility at 
Nome. A bill authorized acquisition of the 
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Alaska Railroad by the State from the 
Federal Government. An act relating to 
mining on State lands provided amend- 
ments to State mining location and leasing 
laws, definition and recording requirements 
for annual work, provisions for prospecting 
permits, and other features. An act relating 
to land disposal and management establish- 
ed the basis for procedures for classifying 
land, making land available for private use, 
and minimizing the effects on the natural 
resources. A bill to set up a Mining Water 
Use Board passed the legislature. This bill 
also specified that the Commissioner of 
DNR shall administer the innovative gold 
recovery demonstration grant program and 
the placer mining water reduction loan 
program. Regulations related to the act 
affecting mining on State lands were pub- 
lished in November 1984. The Department 
of Environmental Conservation and DNR 
published a notice in November of intent to 
adopt regulations to implement the placer 
mining demonstration grants program. It is 
hoped grant-generated data will begin to aid 
miners late in the 1985 season and will 
benefit miners and regulatory agencies in 
the future by enhancing fine gold recovery, 
assisting in meeting effluent standards, and 
minimizing environmental damage. 

The City and Borough of Juneau advertis- 
ed for proposals to draft a comprehensive 
mining ordinance and a land use plan for 
municipal lands leased for hard-rock min- 
ing. Work on these ordinances was still in 
progress at the end of 1984. Miners are 
concerned that the ordinances will be too 
detailed to permit economic and practical 
implementing regulations. Several cities 
and boroughs in the State are interested in 
the final ordinances as possible models for 
their own use. 

Access is a critical problem for many 
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mineral sites because the present complex 
patterns of land ownership and use restric- 
tions have developed since statehood. From 
1866 to 19776, Federal law granted rights-of- 
way to States for trails and roads over 
unreserved public lands if the trail or road 
was used. These rights-of-way became 
known as RS 2477 trails after the law that 
granted them. Most of the major highways, 
roads, and trails in Alaska began as RS 2477 
trails, but many of them had not been 
identified and recorded on U.S. Bureau of 
Land Management (BLM) land status maps. 
Without official designation, these RS 2477 
rights-of-way continue to be valid but were 
not recorded, resulting in conflicts with 
some landowners and managers, and court 
cases are resulting. 

The Alaska Department of Transporta- 
tion and Public Facilities and DNR signed a 
Memorandum of Understanding with BLM 
providing that DNR will identify RS 2477 
trails, make assertions to BLM, and BLM 
will then include the trails on its land 
status maps. Inadequate information on 
mineral resources is a serious defect in 
many State and Federal land use and man- 
agement plans and in many environmental 
impact statements. National and State con- 
servation units now contain about 170 mil- 
lion acres of land where mineral entry is 
banned or restricted. Many of the proposed 
land use plans will restrict or ban mineral 
entry and production. The Federal manage- 
ment plan proposed for the Steese National 
Conservation Area and the White Mountain 
National Recreation Area would close an- 
other 1 million acres to placer mining, 
including much of the Circle mining dis- 
trict, and will affect mines bordering the 
areas. Costs at existing mines will probably 
rise from 10% to 100%, according to the 
environmental impact statements. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Asbestos.—The Alaska asbestos proper- 
ties south of Eagle were reported to be idle. 
Some work on fiber yield and quality con- 
tinued on samples previously supplied to 
the Ontario Research Foundation. The proj- 
ect is a joint venture of the Doyon Regional 
Corp. and GCO Minerals Co. 

Cement.—Anchorage Sand and Gravel 
Co. produced finished portland cement from 
domestic clinker and gypsum at its grinding 
and blending plant in Anchorage. Part of 
the portland cement was used in the compa- 


ny's ready-mixed concrete, concrete block, 
and precast concrete operations, and some 
was sold to customers. 

Gem Stones.—The value of gem stones 
reported in 1984 was $60,000, the same as in 
1983. Soapstone was produced in the Salcha 
River and Talkeetna areas. The material 
suitable for carving is sold to shops and 
individuals, and it is worked up into art 
objects for commercial outlets and by hob- 
byists for personal uses and gifts. Most of 
the jade comes from Jade Mountain and the 
Shungnak area east of Kotzebue. NANA 
Regional Corp. recovers jade from Native 
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land and transports it to Kotzebue for 
cutting, polishing, carving, and other proc- 
essing at shops of its subsidiary, Jade Moun- 
tain Products Inc. Jade is also produced by 
Ivan Stewart from his claims near Shung- 
nak. Most of this material is sold or process- 
ed through Stewart's shop and store in 
Anchorage. Brown coral is obtained from 
coastal waters and used in jewelry items. 
Clays and selected rock-flour materials are 


used locally for producing commercial and 


hobby pottery. Specimen epidote and other 
crystals were recovered by the owners from 
their patented claims on Green Monster 
Mountain, Prince of Wales Island. À world- 
class specimen was acquired by the Univer- 
sity of Alaska Museum. It has a 5-inch 
crystal surrounded by several shorter ones 
and many small quartz prisms. | | 

. Two diamonds have been found in gold- 
placer sluice-box concentrates from Crooked 
Creek in the Circle mining district. Jim 
Regan found a small 0.3-carat diamond in 
1982 that was not positively identified and 
publicized until recently. In 1984, a 1.4- 
carat diamond was recovered by Frank 
Warren. These discoveries have triggered 
some intensive local geological investiga- 
tions, but no probable source of the dia- 
monds has been discovered. Test work on 
recovery and identification of more dia- 
monds and the relatively low-density miner- 
als that usually accompany them is schedul- 
ed for the 1985 mining season. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel produced in 
1984 was reported to be 30.9 million short 
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tons valued at $66.9 million, a substantial 
decrease from the estimated quantity and 
value of production in 1983. Alaska ranked 
fifth in the United States in the amount of 
construction sand and gravel produced and 
ninth in value. There was no reported 
production of industrial sand and gravel. 
State surveys and interviews indicated sand 
and gravel production in the northern and 
western regions was about 12.6 million tons, 
over 40% of the State total. Most of this 
material was used in the North Slope Oil- 
fields to construct drill-site islands, drill 
pads, pipeline supports, other infrastruc- 
ture sites, causeways, and various other 
uses. Production in the Fairbanks area was 
from floodplain deposits near the Tanana 
River and from similar deposits and placer 
mine tailings in the Fox, Goldstream, and 
Ester areas. Gold was also recovered from 
at least two of these operations. 

Most of the construction: sand and gravel 
used in the Anchorage area was deposited 
by old glacial meltwater streams in the 
Palmer-Wasilla area. In 1984, about 6.5 
million tons of sand and gravel was hauled 
to Anchorage by unit trains, compared with 
4.4 million tons in 1983 and 2.8 million tons 
in 1982. During the heavy construction 
period, the railroad operated eight 80-car 
unit trains daily on the gravel haul. About 1 
million tons of sand and gravel was hauled 
by trucks. Juneau and Ketchikan get al- 
most all of their sand and gravel from 
streambeds or outwash pits. Sand and grav- 
el production will probably decrease on the 
North Slope as construction and production 
drilling is brought to a steady state in the 
known oilfields and specially designed Arc- 
tic drill ships partially supplant gravel 
islands in offshore drillings. Declining oil 
revenue will reduce State construction 
funds available to urban areas, as will 
reduced Federal funding. 


Table 4.—Alaska: Construction sand and gravel sold or used in 1984, 
by major use category 


— a a ae ewe we e —— ew ee —— 


antity 


Value Value 

i 5 (thousands) per ton 
777. SERES 169 $928 $5.48 
P11 8 7 55 8.00 
3 375 1,717 4.57 
P 418 1,670 3.99 
C 1,611 5,351 8.32 
T an Ns hag shes W W 4.49 
PP W W 4.00 
EHE HI Poe 28,218 57,161 2.02 
ee eee ay 30,861 66,883 2.17 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
!Includes other unspecified uses and uses indicated by symbol W. 
Data may not add to totals shown because of independent rounding. 
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Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed and broken stone production in 
1984 was estimated at 2.5 million short tons 
valued at $10.8 million, a substantial in- 
crease over 1983 production and value. No 
production of dimension stone was reported 
to the U.S. Bureau of Mines in 1983 or 
estimated in 1984. 

Yutan Construction Co. produced an esti- 
mated 600,000 tons of basalt for use as 
riprap, road surfacing, crushed fill material, 
and ornamental stone. Sunrise Exploration 
Services mined high-quality stone from its 
quarry near the Hope Road, off of the 
Seward Highway. The City of Valdez used 
granitic rock quarried 6 miles east of the 
city to construct a seawall at the Port of 
Valdez. Ketchikan Ready-Mix and Quarry 
Inc. mined 45,000 tons of basalt for shot 
rock, about the same amount mined in 1983. 

Some agricultural limestone was mined 
on the Kenai Peninsula. No reports were 
received on similar proposed mines north of 
Anchorage. A Fairbanks group is endeavor- 
ing to build a market for decorative marble 
and has furnished some stone to local cus- 
tomers. The owners say tests show the 
marble exceeds strength requirements for 
uses in buildings. Minimum required work 
was performed at the View Cove claims on 
Dall Island, southeast Alaska. These claims 
are on cement and metallurgical-grade 
limestone. Two private groups have been 
scouting for marble deposits in southeast 
Alaska that will produce material suitable 
for building facings, slabs, and other decora- 
tive products. 


METALS 


Antimony.—Several small lots of high- 
grade antimony ore were shipped from 
Alaska in 1984. Most of these lots were 
hand-sorted stibnite (antimony sulfide) re- 
covered by individual miners from vein 
deposits in the Fairbanks and Circle mining 
districts. The ore is usually sold on a spot 
market to individual buyers that represent 
chemical or battery manufacturers. Market 
prices and demand have been unpredictable 
in the last few years. Often during long 
periods of low prices and demand, owners of 
deposits will build up small lots of sorted 
ore at their minesites as they do annual 
work on their claims. When buyers appear, 
there is usually a limited amount of suit- 
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able. ore available, but there is seldom a 
demand that triggers sustained mining proj- 
ects. State surveys recorded about 135,000 
pounds of antimony produced in 1984;.a 
significant increase was reported at the 
Sawtooth deposit, west of Livengood, by 
HCA International of Sarasota, FL. 

Copper and Lead.—No production of cop- 
per or lead ores was reported in 1984. Ken- 
necott Corp. continued assessment work 


.and limited exploration on its various claim 


groups in the copper-zinc-silver belt north of 
the Kobuk River and about 120 to 200 miles 
east of Kotzebue. The work included geolog- 
ic mapping, geochemical sampling, geophys- 
ical surveys, and diamond drilling. The 
Arctic deposit, near Ambler, has reported 
drill-indicated reserves of over 35 million 
tons averaging 4.0% copper, 5.5% zinc, 
0.8% lead, 1.6 troy ounces of silver per ton, 
and 0.02 ounce of gold per ton. The Bornite 
deposit, north of Kobuk, reportedly contains 
reserves of about 40 million tons averaging 
about 296 copper, with some zinc and possi- 
bly interesting amounts of cobalt. About 5 
million tons range from 4% to 12% copper. 
Kennecott maintained several other groups 
of claims situated from west of Arctic east- 
erly to Picnic Creek. It also worked on the 
Husky Group, west of Ambler, held in a 
joint venture with NANA Development 
Corp. The Smucker, Tom Tom, and other 
claim groups held jointly, and separately, 
by Anaconda Minerals Co. and Sunshine 
Mining Co. received required assessment 
work. Noranda Exploration Inc. and GCO 
Minerals did assessment work on their 
claims in the Ambler District. 

The Zackley and Zackley Extension 
copper-gold-silver skarn deposits, in the 
Mount Hayes Quadrangle, were sampled 
and mapped by a joint venture consisting of 
Nerco Minerals Co./Resource Associates of 
Alaska Inc. (Nerco/RAA) and Teton Explo- 
ration Drilling Inc. A geophysical survey 
was run on massive sulfide deposits in the 
Alaska Range about 50 miles south of Fair- 
banks. These copper-lead-zinc-silver depos- 
its were being explored by Nerco/RAA with 
Getty Oil Co. Others exploring similar de- 
posits in this area were Amax Exploration 
Inc. and Northern Lights Exploration Co. 
Copper claims in the Wrangell Mountains, . 
east of McCarthy, were maintained by- 
Geneva Pacific Corp. and by the Van Zelst 
Group. In 1983, Geneva Pacific concluded 
exploration on about 500 claims and donat- 
ed its rights on them to the National Park 
Service. Favorable exploration results by 
Falconbridge Ltd. and Geddes Resources 
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Ltd. at the Windy Craggy copper-zinc- 
cobalt-gold deposit in British Columbia, 
Canada, west-northwest of Haines, has 
caused renewed interest in the area along 
the Canadian border from south of Glacier 
Creek to north of Mount Henry Clay. Dis- 
covery of large, high-grade copper-zinc float 
boulders below the face of a small remnant 
glacier on the eastern face of Mount Henry 
Clay caused intensive prospecting and claim 
staking. A partnership group did detailed 
geologic mapping, geophysical surveys, and 
about 2,000 feet of diamond drilling search- 
ing for the bedrock source of the boulders, 
some of which are more than 6 feet in 
diameter. The partnership group consisted 
of Kennecott (operator), Southeastern Min- 
erals Co, Marmot Mining Exploration 
Corp., Alyu Mining Corp., and Hawley Re- 
source Group. This prospect is named 
“Boulderado.” N 

Kennecott and Hawley explored for 
copper-lead-zinc-gold- silver ores in the Dun- 
can Canal-Zarembo Island area west of 
Wrangell. Drilling and other exploratory 
work was done on the Frenchy Prospect, 
southeast of St. Johns Harbor, Zarembo 
Island. Exploratory diamond drilling cov- 
ered the assessment work on the nickel- 
copper claims at Mirror Harbor, Chichagof 
Island, and the unpatented claims at Bohe- 
mia Basin, Yakobi Island. Galactic Re- 
sources Ltd. controls these properties. The 
Sumdum Chief copper property at Holkham 
Bay, south of Juneau, and the Denali copper 
property, north of Susitna Lodge, were kept 
active by their current owners. Orbex Min- 
erals Ltd. did some exploratory work at the 
Salt Chuck Mine. This former copper-gold- 
palladium-platinum producer is at the head 
of Kasaan Bay, Prince of Wales Island. 
Noranda Exploration, Houston Oil and 
Minerals Co., and Lac Minerals Ltd. ex- 
plored copper and precious metals claim 
groups near Niblack, Anchorage, and the 
South Arm of Cholmondeley Sound on 
Prince of Wales Island and precious and 
base metals claims near McLeod Bay, near 
the southern end of Dall Island. Exxon 
Minerals Inc. completed exploration of its 
two claim groups east-southeast of Twelve- 
mile Arm, Prince of Wales Island, and 
examined copper prospects near Trocadero 
. Bay. 

Anaconda explored its copper-gold-silver 
claims in the Illinois Creek area of the 
Kaiyu Mountains, about 40 miles south- 
southwest of Galena. State information in- 
dicates a 50-person crew conducted map- 
ping, trenching, geophysical and geochemi- 
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cal surveys, and completed over 21,000 feet 
of drilling. 

Claims on Bering Straits Native Corp. 
land near Mount Diston were explored by 
Kennecott. Greatland Exploration Ltd. 
worked on its lead-zinc-silver claims in the 
Darby Mountains near the old Omalik lead- 
zinc-silver mine, about 35 miles north of 
Golovin, also on the Seward Peninsula. 
Nerco/RAA further explored its extensive 
holdings in the “Delta schist belt," south of 
Tok. The area contains at least 35 known 
stratiform deposits with lead-copper-zinc- 
silver-gold values and several replacement 
massive sulfide deposits. The operator is 
concentrating on zones with the highest 
precious metals values while maintaining 
about 2,300 State mining claims. In the 
Bonnifield District to the west, Cominco 
Alaska Inc. explored the Liberty Bell Mine 
area; Amax Exploration looked for massive 
sulfide ores; and Northern Lights Explora- 
tion conducted exploratory activities as as- 
sessment work on 814 claims. Hunt Oil Co., 
Minerals Div., continued work on its claim 
groups in.the eastern part of Lime Hills, 
south of McGrath, in the Big River area. 
Various areas contain lead, silver, zinc, 
gold, molybdenum, tin, and tungsten miner- 
als 


Gold.—Gold production reported to the 
U.S. Bureau of Mines in 1984 was 23,232 
troy ounces valued at about $8.4 million. 
This is probably about 13% to 15% of the 
actual Alaskan production. The best avail- 
able estimate is at least 175,000 ounces of 
gold produced in 1984, calculated by the 
State. In “Alaska’s Mineral Industry 1984," 
sources of information used to estimate 
placer gold production included (1) conver- 
sations with 15 consultants familiar with 
mining activities statewide, (2) DGGS ques- 
tionnaires that include production data 
from 48 mechanized placer mines, (3) infor- 
mation from DGGS and DOM personnel 
working in placer mining regions where 
they obtained data from about 40 operations 
in 4 of the 7 regions outlined in the report, 
(4) company news releases and annual re- 
ports to stockholders, and (5) estimates of 
total gold bullion received by several refin- 
ers of Alaskan placer gold. 

State surveys indicate about 250 mecha- 
nized placer mines and 25 to 30 recreational 
operations produced at least 175,000 ounces 
of gold and about 20,000 ounces of silver. 
Similar State surveys in 1983 listed produc- 
tion of about 169,000 ounces of gold and 
18,000 ounces of silver by about 296 mech- 
anized placer mines and 40 recreational 
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placer mines. In 1983, the average price 
realized was $400 per ounce for gold and 
about $10 per ounce for silver; in 1984, the 
respective prices were $360 and about $8. 
Many operators that were marginally eco- 
nomic in 1983 did not mine in 1984. There 
was no reported gold or silver production 
from lode mines in 1984. 

At least 20 placer miners recovered 
15,000 ounces of gold and 1,500 ounces of 
silver in the Northern region in 1984, about 
double the production in 1983. Water was 
plentiful, and better grade reserves had 
been developed. The Northern region is that 
part of Alaska north of latitude 67 degrees 
north. Timber Creek Mining developed re- 
serves and produced gold at Weise and 
Timber Creeks, about 70 miles northeast of 
Kotzebue and 10 miles north of Klery 
Creek. Other producing creeks, near the 
Trans-Alaska Pipeline corridor, were Ar- 
chibald, Emma, Linda, Nolan, and Vermont 
in the Coldfoot area, and Davis and Grub- 
stake Creeks near Bettles. Canadian. Bar- 
ranca Corp. Ltd. mined and developed plac- 
er claims leased from Little Squaw Gold 
Mining Co. in the Chandalar area, about 
180 miles north of Fairbanks. Among other 
companies reported doing some work in this 
region were Silverado Mines Ltd., Burke 
Mining Enterprises of Fairbanks, and Al- 
minco of Anchorage. 

In the Western region, the State esti- 
mates about 30 placer mines produced an 
estimated 36,000 ounces of gold and 5,500 
ounces of silver. Alaska Gold Co. was the 
largest producer in the region. Its No. 5 and 
No. 6 bucket-line dredges near Nome oper- 
ated from May 29 to October 24 and to 
November 12, respectively. Its Hogatza 
dredge, west of Hughes, was idle. Alaska 
Gold employed about 110 people at Nome on 
dredge operation and thaw-field prepara- 
tion and 14 people on exploration, develop- 
ment, and other activities at Hogatza. Small 
bucket-line dredges were operated on the 
Seward Peninsula by the Engstrom, Peter- 
son, and Tweet families. These dredges 
range from 1-1/2 to 2-1/2 cubic feet per 
bucket. Pat Bliss has a similar dredge on 
the Ungalik River near the eastern end of 
Norton Bay. AU Mining Inc. mined leased 
ground near Candle. Hugo Linfors and C. 
M. Reader produced gold at Iron Creek, a 
tributary to the Pilgrim River, on the Sew- 
ard Peninsula. 

Yukon Mining Co. developed its property 
and produced gold about 60 miles south- 
westerly from Galena, in the Illinois Creek 
area of the Kaiyuh Mountains. Degan Min- 
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ing Co. operated a placer mine on Madison 
Creek in the Tolstoi District. While develop- 
ing a deep underground placer on Boob 
Creek, near Tolstoi, a group headed by 
Douglas Sherrer of McGrath produced some 
gold from shafts and drifts. The Ruby Dis- 
trict produced from a placer on Swift Creek. 
Conrad House, the operator, spent part of 
the season preparing settling ponds and 
repairing equipment. Rosander Mining Co. 
continued mining at Colorado Creek, about 
60 miles north-northwest of McGrath. 

Power Reseurces Corp. (Powerco) of 
Lakewood, CO, agreed to purchase six min- 
ing leases covering 21,750 acres offshore of 
Nome from ASARCO Incorporated. This 
area was driled and evaluated several 
years ago by Asarco and Shell Oil Co. Pow- 
erco is proceeding with permit applications 
and financing. The announced plan is to 
start mining in 1985 at a rate of 8,500 cubic 
yards of seabed material per day, using a 
bucket-line dredge. The lease blocks cover 
an area from about 1 mile east to about 11 
miles west of Nome. The company plans to 
mine between 250 feet and 1 mile offshore. 
The dredge would dig to approximately 5.5 
feet into the seabed and discharge tailings 
back into the dredged cut. Another offshore 
exploration project was run in Norton 
Sound by Greatland and Coastal Explora- 
tion of Kasilof. They reported using a 12- 
inch suction dredge to test and evaluate 
their prospect. Rhinehart Berg, Thor Wetle- 
sen, and J. Bullock trenched placer ground 
on Short Creek, in the Kugruk Valley, and 
on Jump Creek near Candle. The Kelly 
Creek lode gold prospect on the American 
River was the site of some diamond drilling 
and soil sampling by Anaconda. Assessment 
work was done on the Big Hurrah Mine 
property of Cornwall Pacific Resources Ltd. 
at Big Hurrah by the Hawley Resource 
Group. This old gold-tungsten mine is north 
of Solomon and east of Nome. 

The Eastern Interior region produced an 
estimated 70,500 ounces of gold and 10,000 
ounces of silver, according to State surveys. 
This is about 40% of Alaska’s 1984 produc- 
tion and is credited to 140 mechanized 
operators. Gold output in 1984 was about 
16% below 1983 output. Because of lower 
gold prices, depletion of reserves, environ- 
mental problems, and other causes, 14 of 
the 1983 operators were not active in 1984. 
This region extends from about 20 miles 
west of Tanana east to the Canadian bound- 
ary and from the latitude of Paxson to 
about 30 miles north of Fort Yukon. The 
most productive placer area in the State, 


THE MINERAL INDUSTRY OF ALASKA 


again, was the Circle mining district. It 
accounted for about one-half of this region's 
gold in 1984. GHD Resources, Gold Dust 
Mines, Greenhorn Mining, and most of the 
other more productive operators are im- 
proving their recovery of fine gold by vari- 
ous methods, including attention to gravel 
and water feed rates, washing and rejection 
of coarse waste, better sluice box design, 
and the use of improved models of jigs and 
spirals. Many of the creek deposits are 
becoming depleted, and several operators 
have exploration and development projects 
active to find and to extend reserves. The 
rather extensive bench gravels are receiv- 
ing considerable evaluation effort. 

The Fortymile District has maintained a 
fairly uniform production for several years. 
State surveys list some of the principal 
producers, which include Albett Mining and 
Aurum Philosophorum Inc. on Chicken 
Creek and Kavic Mining Inc. and Royann 
Mining on Jack Wade Creek. Tertiary and 
other bench gravels are being searched for 
mineral reserves. The Manley and Rampart 
areas were more productive than in 1983. 
Hoosier Mining Co. on Hoosier Creek and 
Thanksgiving Mining Co. on Slate and 
Thanksgiving Creeks were among the ac- 
tive operators. The Fairbanks mining dis- 
trict had at least 14 operators, 4 less than in 
1983. Some of the larger operations were 
Earthmover Inc. near Ester; Eveco Inc. near 
Fox, producing gold with construction sand 
and gravel; and Last Chance Mining Co. on 
Fish Creek, a tributary of Fairbanks Creek. 
High Bench Placers resumed production 
this year in the Richardson area, near 
Delta. 

The Bonnifield District had placer oper- 
ations on California, Daniels, Eva, Grub- 
stake, Iron, Long, and Moose Creeks. Placer 
production has been quite steady for several 
years. The Kantishna mining district had at 
least 17 operators and yielded about 7,500 
ounces of gold in 1984, about the same as 
the 1983 production. State surveys show 
active placers on Caribou, Eureka, Glacier, 
Glenn, Rainy, and Spruce Creeks. A 91- 
ounce nugget was recovered, believed to be 
the fifth largest nugget discovered in the 
State. There was also a 28-ounce nugget 
recovered. 

Chena Mining Co. was developing its 
claims on East Fork of the Chena River. 
Greatland drilled a deep placer on Little 
Eldorado Creek, off of Goldstream Creek. 
Silverado has been prospecting and explor- 
ing a large block of claims on Ester Dome, 
about 10 miles west of Fairbanks, for sever- 
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al years. To date, the most interesting 
property is the old Grant Mine. Silverado 
acquired the Grant Mine from Roger Burg- 
graf, who had cleaned out the old workings, 
did additional sinking, and discovered the 
O'Dea vein, a more promising structure 
than the known Irishman vein. Silverado 
conducted a rewarding exploration and de- 
velopment program on its holdings, and has 
a joint venture to further develop the Grant 
Mine property and put it in production in 
late 1985. The venturers are Silverado, Au- 
rex Inc., and Tri-Con Mining Inc. Aurex is 
controlled by Marubeni America Corp. The 
1985 $1.9 million development program was 
reported to indicate adequate reserves for a 
200-short-ton mill. They are considering 
starting with a nominal 100-ton unit in 
1985. The Ryan Lode property, on Ester 
Dome west of the Grant Mine, is held by St. 
Joe American Corp. Assessment work in 
1984 consisted of sonic drilling. 

Placid Oil Co. has been exploring several 
prospects and old mines in the Cleary area 
about 20 miles west of Fairbanks. The 
company is reported to have acquired a 
large block of claims that include the Kavi- 
lita, Cleary, and Hi Yu veins and lodes. 
These deposits have been explored by Plac- 
id, using drilling and underground work- 
ings to help evaluate them. In 1984, Placid 
reported geologic mapping and sampling, 
surface drilling, and trenching on the prop- 
erties. Mohawk Resources Alaska Inc. con- 
tinued exploration in the Fairbanks area. 
The company did exploration and assess- 
ment work consisting of drilling, geologic 
mapping, geophysical surveys, and geo- 
chemical surveys. Mohawk has a small but 
versatile custom mill at Fox, about 10 miles 
north of Fairbanks. Exploration was contin- 
ued at the Clipper Mine, Ester Dome, by the 
Lounsbury brothers and Robert Grieg. 
Hecla Mining Co. withdrew from an explo- 
ration venture with Nerco/RAA in the 
Fairbanks District after merging with 
Ranchers Exploration and Development 
Corp. There were apparently some favor- 
able results obtained within the 14,000 
acres controlled by Nerco/RAA during the 
quest for gold, tungsten, and other metals. 

In the Southwest region, 24 placer mines 
produced about 16,000 ounces of gold, a 
slight increase over 1983 production, ac- 
cording to State surveys. Among the more 
successfull operations were Lyman’s Mine 
on Snow Gulch in the Crooked Creek area, 
the Magnuson Mine on Ganes Creek, and 
the Misko-Walsh Mine on Otter Creek, near 
Flat. Flat Creek Placers developed reserves 
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on Chicken and Flat Creeks and on the 
Willow Bench, near Flat. Alaska Construc- 
tion and Mining temporarily stopped work 
at Moore Creek and started stripping on 
Deadwood Creek. Richard and Larry Wil- 
marth continued to mine on Julian Creek, a 
George River tributary, and L. E. Wyrick 
started a mine on Granite Creek, near the 
headwaters of the George River. Northland 
Dredging Co. was still unable to operate its 
newly rebuilt 6-cubic-foot dredge on the 
Tuluksak River because of permitting prob- 
lems and legal actions by the village of 
Tuluksak. The activities of Tuluksak Dredg- 
ing Ltd., also in the Nyac area and up- 
stream from Northland, are unknown. It 
had been operating a smaller bucket-line 
dredge and a stream placer. 

Miskovich and Walsh Mining Co. did 
assessment work on the Golden Horn gold- 
tungsten property near Flat and had some 
gold-tungsten sluice concentrates to mar- 
ket. The concentrate was recovered from 
placer and lode material from the shear 
zone. Cominco Alaska explored in the 
Nushagak River area for precious and base 
metals. The company used diamond drill- 
ing, geologic mapping, and geophysical sur- 
veys. JMF and Associates of Bethel explor- 
ed a claim group in the Goodnews Bay 
Quadrangle. Julian Creek Mining Co. of 
Red Devil prospected several placers by 
sinking test pits. Forty Seven Creek Mines 
tested placer and lode claims 40 to 50 miles 
south of McGrath. It prospected a large low- 
grade placer by dozer trenching and putting 
the excavated material through a washing 
plant. The operation was apparently termi- 
nated late in the season and the equipment 
moved to Sleetmute. 

There was no reported significant placer 
production in the Alaska Peninsula and 
Kodiak region. Alaska Apollo Gold Mines 
Ltd. did some work on its Shumagin claim 
group on Unga Island. The work consisted 
of building roads and preparing drill sites. 
Nerco/RAA's gold claims on Unga Island 
were inactive. Anaconda used diamond 
drilling, rock geochemisty, and geophysics 
to help evaluate the Pat Group gold-silver- 
lead-zinc-copper claims west of Chignik on 
the Alaska Peninsula. 

At least 20 placer operations produced 
37,500 ounces of gold and 4,500 ounces of 
silver in the South Central region. This 
region extends from 153 degrees west longi- 
tude, just west of Cook Inlet, east to the 
Canadian boundary, including the Yakutat 
Quadrangle, and from the 63d parallel 
south to the Gulf of Alaska. The outstand- 
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ing development in this region was the 
Valdez Creek joint venture, headed by Cam- 
index Mines Inc., delineating adequate re- 
serves and bringing its property into pro- 
duction. The property is just north of the 
Denali Highway, at Denali, between Paxson 
and Cantwell. Company news releases stat- 
ed it had 513,000 cubic yards of reserves 
containing about 61,500 ounces of gold. In 
1984, an estimated 19,859 ounces of placer 
gold, averaging 852 fine was recovered, 
according to the State survey. The company 
discovered three shallow. high-grade chan- 
nels as well as four other bedrock depres- 
sions with a potential for gold concentra- 
tions. The washing plant uses a standard 
sluice with Hungarian riffles. The sluice is 
40 feet long and 5 feet wide. The designed 
capacity of the washing plant was 2,500 
cubic yards per day, but it only operated 
well at about 1,700 cubic yards per day. To 
meet the planned operating rate, a second 
1,500-cubic-yard-per-day washing plant was 
purchased and became operational in Sep- 
tember. The State believes this mine is the 
largest single gold producer in Alaska in 25 
years. SUM Resources Inc. of Toronto is the 
operator. 

Important placer producers included Nel- 
china Mines Inc. on Yako Creek in the 
Nelchina mining district; Fortune Mining 
Co. near Hatcher Pass; J and S Mining Co. 
and K and K Mining Co. in the Cache Creek 
area; and Jones and Co. near Sexton in the 
Hope mining district. No reports were 
received on the formerly productive oper- 
ation of Talmo Inc. in the Wrangell Moun- 
tains. 

The Golden Eagle Mine of Territorial 
Corp. and other placers in the Chistochina 
District were productive. There were active 
placers on Willow Creek and a considerable 
number of recreational and other small 
placers on the Kenai Peninsula. Gold Cord 
Development Corp. did some underground 
exploration and development work at its 
mine near Hatcher Pass. The Independence 
Mine, also near Hatcher Pass, was not 
operated by Enserch Exploration Inc. Aspen 
Exploration Corp. continued some explor- 
atory activities on its Cook Inlet offshore 
prospecting sites. State survey data show it 
spent about $400,000 in 1984 on exploration 
that included geologic mapping, extensive 
beach sampling, and 6,400 line miles of low- 
level aeromagnetic surveys. Aspen Explora- 
tion's applications to lease over 1 million 
acres for offshore dredging have not been 
approved by DNR because of continued stiff 
opposition by environmental groups, fisher- 
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men, and other people. 

Alaska Gold Mines Ltd. continued a bulk 
sampling program on beach sands along the 
Gulf of Alaska shore in the vicinity of Cape 
Yakataga. Cusac Industries Ltd. is also 
interested in this venture. It reported dig- 
ging trenches 10 feet deep and 50 feet long 
and processing the excavated material in a 
portable washing plant to recover gold and 
other minerals and evaluate the economic 
potential of its claims. 

Noranda Exploration leased and explored 
a large block of beach claims between Icy 
Bay and White River, east of Cape Yakata- 
ga. North Coast Mining Co. has held these 
claims and has been investigating them for 
gold and heavy mineral potential for sever- 
al years. Noranda Exploration mapped and 
drill sampled the area. In addition to its 
own on-site recovery work, the company 
had additional beneficiation studies done by 
the University of Alaska. 

Anaconda continued drilling and other 
exploration activities at the Johnson River 
and Difficult Creek gold-copper-lead-zinc- 
silver deposits. These deposits are about 12 
miles west of Cook Inlet up the Johnson 
River Valley and about 10 miles southwest 
of Tuxedni Bay. The land is owned by the 
Cook Inlet Regional Corp., a joint venturer 
in the operation. The only available news 
release on exploration results was in early 
spring, so it summarizes 1983 data. Four- 
teen holes had been drilled. One hole had a 
deep intersection of 30 feet containing 1.2 
ounces of gold per ton, 24.8% zinc, 2.8% 
lead, and 1.7% copper. An intersection in 
another hole assayed 0.6 ounce of gold per 
ton, 9.4% zinc, 2.8% lead, and 1.7% copper 
over an unstated width. Trenching at Diffi- 
cult Creek, about 6 miles northeast of the 
Johnson Prospect, yielded assays of 0.3 
ounce of gold, 2.3 ounces of silver per ton, 
and 15.496 lead. Two more seasons of drill- 
ing with two drill rigs are planned on the 
basis of these results. 

The Southeastern region and the Alaska 
Peninsula were credited with only two 
mechanized placer operations and a produc- 
tion of about 100 ounces of gold in 1984 by 
State surveys. No production of placer or 
lode gold was reported to the U.S. Bureau of 
Mines. 

John Schnabel started up his mechanized 
placer mine near the mouth of Porcupine 
Creek, west of Haines, but suspended min- 
ing because of litigation on claim owner- 
Ship. There will be no significant activity on 
the creek this year because of this court 
action and other similar cases. There was a 
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small amount of placer recovered by a few 
suction dredge operators in the Haines and 
Juneau areas. Juneau Mining Co. did not 
operate its tailings retreatment plant at 
Thane, south of Juneau, because of mechan- 
ical and financial problems. Barrick Petro- 
leum Corp., Alaska Inc. (BPC) signed a lease 
on the Alaska Juneau Mine and the Tread- 
well Group of properties in March 1984. 
Negotiations with the City and Borough of 
Juneau and Alaska Electric Light and Pow- 
er Co., owners of the properties, started in 
1983. BPC will investigate the possibility of 
establishing large-scale, low-grade gold and 
silver mines near Juneau. WGM Inc., con- 
sultants for BPC, studied the old mine maps 
and records, mine and mill production re- 
ports, and other available information; 
made a preliminary assessment of ore re- 
serves, exploration targets, and status of 
property titles; and completed other prelim- 
inary work. The president of Barrick Re- 
sources Corp. told the property owners BPC 
has completed phase 1 of the 3-phase lease 
and would start phase 2 with drilling and 
sampling. WGM obtained a lease and option 
on the old Apex-El Nido Mines and other 
nearby claim groups northeast of Pelican 
and completed a preliminary examination 
of them late in the 1984 field season. BPC is 
a subsidiary of Barrick Resources, which is 
based in Toronto, Canada. 

Placid continued exploration of the Ken- 
sington Mine and some contiguous proper- 
ties at the head of Sherman Creek, about 40 
miles northeast of Juneau. In a 108-day 
field season, Placid drilled 5,400 feet in 15 
surface holes and did rock and geochemical 
sampling, according to the State survey. 
Kennecott completed the drilling and explo- 
ration program at the Jualin gold mine 
started in 1983. About 40 miles north of 
Sitka, exploration continued at the Chicha- 
goff Mine, on the west coast of Chichagof 
Island. Queenstake Resources (USA) Inc. 
and Exploration Ventures Co. (Exvenco) are 
reportedly joint venturers in the project. 
Drilling and underground work are in prog- 
ress to add to the ore reserves, test for 
extensions of previously mined veins, and 
to define new targets. The venturers an- 
nounced they believe the project will reach 
the feasibility stage in 1985. Preliminary 
planning envisions a 300-ton mill to process 
about 100 tons of mined ore per day and 200 
tons of old mill tailings per day. There are 
465,000 tons of tailings that average 0.11 
ounce of gold per ton. Mined ore is expected 
to average 0.5 ounce of gold per ton. Queen- 
stake Resources is a major placer operator 
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from the Dawson area in Yukon Territory, 
and is earning an interest in the Chichagoff 
Mine from Exvenco, the owner. 

Pulsar Energy and Resources Inc. of Van- 
couver, British Columbia, Canada, has been 
investigating the gold potential of the Min- 
eral Basin Mining Co. property north of 
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Hyder. Pulsar was joined on this project in 
1984 by Cube Resources Ltd. of Englewood, 
CO. Cube plans to explore and develop this 
3,500-acre property for 2 years and then 
bring it to production or reassess its posi- 
tion. The property is currently known as 
the Alaska Star. 


Table 5.—Alaska: Reported placer production of gold 


Year 


preducing 
1980- n ee es et eene 21 
OB n ³ð h ecu. 21 
1982... 5. Rh neci 20 
IBS n o x aa 20 
1;öÜOͤk ͤ = ne A 15 


Gold recovered 


— 
trea 
D NE 
cubic yards) ounces (thousands) cubic yard 
973 11,386 $6,975 $7.169 
3,257 26,432 12,149 3.730 
3,264 30,181 11,345 3.476 
3,194 39,470 16,735 5.240 
2,626 23,232 8,379 3.191 


"Revised. 
IExcludes material treated primarily for the recovery of platinum. 


Iron and Steel.—There was no reported 
production of ferrous metals or slag. Un- 
known amounts of iron and steel scrap 
were shipped out as backhaul cargo. Two 
businesses are starting up that should help 
alleviate Alaska's ferrous scrap problem. 
K & K Recycling Inc., a new operation in 
Fairbanks, is cleaning and shipping waste 
ferrous metals from the North Slope and 
the Fairbanks areas. K & K recently work- 
ed 3,500 short tons of scrap from Fort Wain- 
wright. ABC Auto Recycling will be oper- 
ating in Anchorage by the spring of 1985. It 
is putting in a shredding and baling mill to 
handle more than 15,000 tons of ferrous 
metals per year. 

Molybdenum.—The Quartz Hill deposit 
of U.S. Borax and Chemical Corp. has been 
explored and evaluated to a stage where it 
will be held practically on a care and main- 
tenance basis until molybdenum prices and 
demand justify bringing the mine to produc- 
tion. The company estimates there are more 
than 1.5 billion short tons of minable ore 
averaging 0.14% molybdenite. This includes 
200 million tons of readily accessible sur- 
face ore grading about 0.296 molybdenite. 
Major problems the company must solve 
before final production decisions include a 
decision on the site for tailings disposal, the 
location and design of a'source of water for 
the mill, final permits, and decisions on 
generating diesel-electric power on the proj- 
ect or obtaining most of it from a tie to 
available power purchased from British Col- 
umbia Hydro and Power Authority. Among 
the local problems are decisions on mitiga- 
tion of socioeconomic effects on Ketchikan 


and various environmental aspects. 

Platinum-Group Metals.—No production 
of these metals was reported to the U.S. 
Bureau of Mines. The State reports the 
owners of the Goodnews Bay Mine are 
Hanson Properties Inc. of Spokane, WA, 
and Simplot Minerals of Boise, ID. In 1984, 
there was a limited exploration project to 
add to reserves for the idle bucket-line 
dredge. They used a drill, backhoe, and 
dragline to sample for platinum and gold. 

Silver.—The quantity and value of silver 
production in Alaska in 1984 reported to the 
U.S. Bureau of Mines was withheld from 
publication to protect confidentiality of 
company data. State surveys report 1984 
production at about 20,000 troy ounces of 
silver valued at $159,000. This was a sharp 
reduction from the State-reported 33,200 
ounces produced in 1983 valued at $332,000. 
In 1984, all of the silver production was 
recovered with placer gold. The average 
price of silver was below $8 per ounce. In 
1983, at an average of $10 per ounce, there 
was some production and shipment of silver 
ore. 

Intensive exploration and development 
drilling continued at the Greens Creek de- 
posit on Admiralty Island, about 18 miles 
southwest of Juneau. The deposit is in a 
nonwilderness part of the Admiralty Island 
National Monument. The U.S. Forest Serv- 
ice had validated eight core claims. The 
Alaska National Interest Lands Conserva- 
tion Act (ANILCA) provided a period of 5 
years within which a claim owner could 
explore within a radius of three-quarters of 
a mile of the core claims and obtain infor- 
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mation that would justify validation of ex- 
tensions or other deposits. That time limit 
expires December 2, 1985. In 1984, Noranda 
Mining Inc., operator of the Greens Creek 
joint venture, extended the 4,200-foot hang- 
ing-wall drift over 800 feet parallel to struc- 
ture to provide more underground drill 
stations. About 21,500 feet of underground 
and surface diamond drilling was complet- 
ed. Apparently, valuable additions to ton- 
nage, grade, and lateral and depth exten- 
sions have been accomplished. In 1983, No- 
randa Mining proposed to the Forest Serv- 
ice that a portion of the Greens Creek 
watershed containing 17,225 acres be ex- 
cluded from the monument and that the 
18,174-acre Young Lake area be incorpor- 
ated in the monument. This land trade 
would remove the claimed area and its 
partially explored deposits from the ANIL- 
CA time limit and allow orderly exploration 
after road access was established and as 
development and mining proceeded. A deci- 
sion on the proposal by Forest Service 
officials in Washington, DC, was pending at 
the end of 1984. Engineering, metallurgical, 


and cost studies have resulted in some 


announced changes in proposed mining 
method, milling circuits, and mill size. Min- 
ing wil probably be by open-stope meth- 
ods instead of cut and fill, and the initial 
milling rate will be about 300 short tons 
per day, increasing to 600 tons per day as 
conditions warrant. Reserve figures listed 
in a paper presented by a company geologist 
at Anchorage in November 1984 stated that 
by the end of 1984, over 85,000 feet of core 
drilling from about 170 surface and subsur- 
face stations established reserves of 3.5 to 
4.0 million tons averaging 10.3 ounces of 
Silver and 0.09 ounce of gold per ton, 6.496 
zinc, and 2.1% lead. A high-grade ore re- 
serve of about 1.5 million tons of 17.5 ounces 
of silver and 0.11 ounce of gold per ton, 9.7% 
zinc, and 3.4% lead exists within the ore 
body. | 

Anaconda explored the Pat Group of 
silver-gold-copper-lead-zinc claims west of 
Chignick Bay on the Alaska Peninsula. The 
company did detailed geologic mapping, 
geophysics, and rock geochemistry. The 
State reported some diamond drilling was 
done. The Hart silver lode claims at Cleary 
Hill, north of Fairbanks, was trenched by 
Alaska Mineral Services. Nerco/RAA did 
assessment work on a large group of claims 
in the vicinity of Hawk Inlet, Admiralty 
Island. This exploration was primarily a 
search for deposits similar to the Greens 
Creek ore bodies. 
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Tin.—Lost River Mining increased pro- 
duction of tin in cassiterite concentrate 


above the 1983 output at its Cape Creek 


placer mine on the western end of the 
Seward Peninsula. According to the State 
report, 35 to 40 feet of overburden must be 
stripped to recover a 3- to 6-foot tin-bearing 
pay streak on bedrock. No other tin produc- 
tion was reported to the U.S. Bureau of 
Mines or the State in 1984. Anaconda tem- 
porarily suspended exploration on its 
Kougarok Mountain tin-tantalum prospect 
on the Seward Peninsula. The company did 
some soil sampling and diamond drilling on 
the Storm Group of tin-silver claims about 
40 miles northwest of McGrath in the Ophir 
Quadrangle. A lode tin prospect was located 
on the Seward Peninsula by M. T. Killion. 
Zinc.—The Red Dog project of Cominco 
Alaska and NANA Regional, about 90 miles 
north of Kotzebue, is the most important 
zinc development in Alaska and probably in 
the Western World. Drill-indicated reserves . 
in the main deposit are reported to be 85 
million metric tons averaging 17.1% zinc, 
5.0% lead, and 2.4 troy ounces of silver per 
ton. Cominco Alaska, the operator, did addi- 
tional large-hole core drilling in the main 
deposit; more work on the nearby Hilltop 
deposit; foundation and road site drilling 
and evaluations; and initial designs for the 
minesite, tailings dam, mill, and other facil- 
ities. À geotechnical report on the proposed 
road was prepared from engineering, dril- 
ling, and other route studies. Cominco Alas- 
ka announced award of a contract to Dames 
and Moore for detailed site investigations 
and design of the tailings and water dams. 
Cominco Alaska pursued negotiations to 
obtain aid from the State of Alaska in the 
form of interest-bearing loans to finance 
a road from the mine about 55 miles to a 
site on the Chukchi Sea coast and for the 
construction of a port facility. Cominco 
Alaska is working with the Alaska Depart- 
ment of Commerce and Economic Develop- 
ment to formulate a financing plan through 
the Alaska Industrial Development Author- 
ity for the road and port facility, estimated 
to cost about $160 million. Cominco Alaska 
will finance the other project costs, esti- 
mated at about $340 million. Enabling and 
appropriations bills will be introduced in 
the 1985 session of the State legislature. 
The initial planned operating rate will be 
1.5 million tons of ore per year, with an 
increase to 2 million tons per year. NANA 


Regional is working on a suggested land 


exchange with the U.S. Department of the 
Interior to obtain approval of a road corri- 
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dor through the Cape Krusenstern National 
Monument. Although the Red Dog project is 
on NANA Regional’s land, it is within the 
North Slope Borough. NANA Regional is 
working toward establishment of a Kotze- 
bue-based borough that would annex land 
containing the Red Dog to provide a tax 
base. 

GCO Minerals announced it discovered 
what may be an important northern exten- 
sion of the LIK deposit. LIK is along the 
Wulik River, about 12 miles west of the Red 


Dog. Preliminary estimates of drill-indi- 
cated reserves in the southern part of the 
LIK deposit are 24 million tons averaging 
9% zinc, 3.1% lead, and 1,4 ounces of silver. 
GCO Minerals is said to have more than 
7,000 claims it is exploring in the DeLong 
Mountains. Northgate Exploration Ltd. and 


. Doyon Limited continued exploration of the 


Step Mountain zinc-lead deposit in the vi- 
cinity of Eagle, near the Canadian border. 


1State Mineral Officer, Bureau of Mines, Juneau, AK. 


Table 6.—Principal producers 


1 
Nome, AK 99762 


Commodity and company Address Type of activity Region 
Cement: Y | 
Anchorage Sand and Gravel Co... 1818 East First Ave. Grind and Cook Inlet- 
n Anchorage, AK 99501 blend. Susitna. 
Alaska Gold Coo Box 64 Placer-dredge Seward Peninsula. 
Nome, AK 99762 
Camindex Resources in 330 Bay St., Suite 1120 Placer ____ Yukon River. 
| Toronto, Ontario M5H 2S8, 
Gold Dust Mines Box 2141 do Do. 
i AK 99707 
McIntosh Co ----------------- Star Route 2, Box 22139 ----do 2a Do. 
AK 99701 
Nelchina Mines Inc - - ----------- 1850 Wickersham Dr ___-do ___ Cook Inlet- 
Anchorage, AK 99507 Susitna. 
Territorial Cor zt Box 6217 ee: nee Copper River. 
Albuque NM 87197 | 
ing Ltd Nyac, AK 996422 Placer-dredge Kuskokwim River. 
Sand and gravel (construction): | 
33 7800 Lake Otis Parkway VC Cook Inlet- 
Anchorage, AK 99507 Susitna. 
Anchorage Sand and Gravel Co 1813 East First Ave. Pit en Do. 
Anchorage, AK 99501 
Fairbanks Sand and Gravel Co Box 686 Pit coenen Yukon River. 
Fairbanks, AK 99707 . 
Red Samm Construction Co -------- Box 1954 C Southeastern 
Bellevue, WA 98009 Alaska. 
Juneau Ready-Mix Inne x Pit -a Do. 
Juneau, AK 99802 
U.S. Bureau of Land Management Box 13, 701 C St. Pila... Various. 
| Anchorage, AK 99513 
Stone (crushed): 
Aleutian Constructors |... Box 4D Quarries _ _ _ Do. 
Ketchikan Ready-Mix and Quarry In Basie e Quarry South 
etchi y-Mix an ec x TENA utheastern 
. Ketchikan, AK 99901 Alaska. 
City of Sitka _________________ Box 79 UNES Se Do. 
Sitka, AK 99835 
South Coast Inc |... Box 8620 3 Do. 
Ketchikan, AK 99901 
US. Forest Service, Region 10 Box 1628 Quarries _ _ _ Various. 
Juneau, AK 99802 
Yutan Construction Co - - -------—- Box 1775 Quarry ____ Yukon River. 
Fairbanks, AK 99707 ; 
Lost River Mining Box 41 Placer |... 


Seward Peninsula. 


The Mineral Industry of 
Arizona 


This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S. Department of the Interior, and the Ariz 


ona Department of Mines 


and Mineral Resources for collecting information on all nonfuel minerals. 


By Lorraine B. Burgin? 


The value of Arizona nonfuel mineral 
production was $1.48 billion in 1984, a 42% 
decline from the record high $2.56 billion 
set in 1981. Copper accounted for nearly 
three-fourths of the value of Arizona's non- 
fuel mineral production and, although out- 
put of the commodity increased in 1984, 
sharply lower metal prices reduced the 
value of copper production and its coprod- 
uct and/or byproduct metals gold, molyb- 


denum, and silver. 

Nationally, the State dropped from third 
to fifth place in value of nonfuel mineral 
production. Arizona remained in first place 
in copper with 68.4% of domestic produc- 
tion; it ranked second in molybdenum with 
about 2396 of the national total; rose to 
fourth place in silver production with 9% of 
the Nation's output; and fell to eighth place 
in gold with 2.596 of that production. 


Table 1.—Nonfuel mineral production in Arizona! 


1983 1984 
Mineral 
Quantity (thousands) QUANIY (thousands) 
Clays_________________________ thousand short tona. 151 $1,425 1 $81 
Copper (recoverable content of ores, etc.)) „4 metric tons . 678,216 1,144,285 746, 453 1,100,182 
Gem stones .— TT N. 2,800 NA 2,700 
Gold coo ha ela content of ores, etc.)) _ troy ounces. _ 61,991 26,284 51,548 18,591 
SURINAME S thousand short tons. 1,929 261 2,882 
Lead (re (recoverable content of ores, etc.)) metric tona. - T155 "m4 W W 
re IAE A short tons. _ 16,700 7,304 
Molybdenum (content of concentrate) thousand pounds... 23,934 780,210 24,018 76,112 
REO EE ⁵ð LES ousand short tons... 15 2 21 
Sand and gravel (construction) d 2c cc- do... 23,200 75, 000 80,439 101,959 
8 (recoverable content of ores, etc.) ..... thousand troy ounces — 4,492 51,883 4,093 820 
Crushed __ thousand short tons 4,755 24,079 700 2.80 
linm e c E Que o AAA 8 1 
Combined value of cemen lite, pyrites, salt, sand and gravel 
(industrial), tin (8840. ad value indicated by symbol W. XX 87,449 XX 102,839 
Tol 1 nc dd y LL XX 1,511,684 XX 1,488,479 
Estimated. "Revised. NA Not available. W Withheld to avoid disclosing proprietary data; value included with 
“Combined value” figure. XX Not applicable. dii E ui 


‘Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Leas than 1/2 unit. 
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Table 2.— Value of nonfuel mineral production in Arizona, by county! 


County 1982 
Apache W 
Coch ie 319,856 
Coconino _.__________- 1.332 
G AAA 189,916 
Graham 184 
Greenlee _____________ W 

icopa 35,718 
— 25 
CCC 
FFT 579.965 
Pinal.. ee 874,921 
Santa Crus 430 
Yavapai___________ --- 173, 475 
uma W 
Undistributed? |... . 180,896 
Send and gravel (construction) XX 
Crushed UP HEN NON PSU CPUS ME . 
Dimension re 
Totaal 1 41,581,681 


(Thousands) 


1983 


1,511,634 


Minerals produced in 1983 
in order of value 


Clays, sand and gravel (industrial), stone 


Copper, lime, stone (crushed), gold, silver. 
dimensio 


Stone (crushed), stone (di 


n). 
Copper, molybdenum, stone (crushed), silver, 
anda silver, gold, : lybdenum, stone 
ver, mo num, e 
Crushed) 


) 3 sil lead. 
Sold, Copper, silver, 
Stone (crushed). 


r, molybdenum, gold, silver, 
cs stone (crushed), perlite, a 
gravel (industrial), pyrites, lead, clays. 


Copper, cement, molybdenum, lime, silver, 
stone (crushed), gold, clays, gypsum. 


Estimated. Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


XX Not applicable. 


No production of nonfuel mineral commodities was reported for counties not listed. 
*Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


"Send and gravel (construction)." 
udes gem stones that cannot be assi 


to 


“Data do not add to total shown because of independent rounding. 


3,000 


2,000 
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specific counties and values indicated by symbol W. 
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Figure 1.—Value of mine production of copper and total value of nonfuel mineral 


production in Arizona. 
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Table 3.—Indicators of Arizona business activity 


1982* 1983 1984P 
Employment and labor force, annual average: 

a MERE E RE RO REP C thousands 2,892 2,970 9,058 
Total civilian labor force... L2 2 LLL 22222 LLL 22222222 do- 1,338 1,386 1,483 
Unemployment 2n noce ·o»wm ⁰⁰ꝛ i P" 133 126 71 

Employment (nonagricultural): 
ingtotal 5 o occur eA UE do- 17.7 14.3 18.8 
Metal mining do 15.5 12.1 NA 
Nonmetallic minerals except fuels? do 6 6 NA 
Manufacturing totalalM“!““unld 22222222 2222222- "s 154.5 155.8 172.8 
Primary industries .— -----—-—---------—--—- eue o 7.7 6.5 7.0 
Stone, clay, and glass products .- .---------------------- onte 5.2 6.8 7.8 
and allied product do 3.5 3.4 NA 
Petroleum and coal products MEON 2 2 NA 
Construction 22222 nnen we eee eee es T 64.8 78.6 96.2 
Transportation and public utilities do... 56.6 51.2 60.4 
Wholesale and RECS a. Leche 8 do____ 252.6 260.9 286.6 
Finance, insurance, real estatgkckd „ do... .- 62.0 65.7 71.7 
Servi -—- ½ a ice t do... 221.8 242.2 214.1 
Government and government enterprise do... 199.9 208.1 206.1 
Totale ol X ð K ee LU Ed do... 1,029.8 1,077.8 1, 180.8 

Personal income: 

ic MONI ee Pan eg eee Pe AAE EOE y y NEUF RNC UNE millions 29,116 119.745 $36,151 
P Ä Ä n ecu Lui Lp M LLL EL 10, 10,745 $11,841 
urs an 
Total average vedi hours, oduct work 260 Se es er ee 38.9 40.5 40.8 

copper ONO) -anna 888 38.3 89.1 41.8 
Total average hourly earnings, production workers... -- $8.73 $8.99 $9.09 
N Ne noL te yd y A ra 312.87 513.28 $18.41 
in : 
Karm iDOONMe .— p p ee E EE CE milli $401 
J ⁰ xu Rt LU e Ll do... $19,513 $21,588 $24,520 
iningftolal. — mn Se em use LL A ae Vo ML do $527 

JJ ³ĩðVLvudͤ ³ A ĩð Ne mS $455 4 
Nonmetallic minerals except fuelsss do- no dE 12 

Oil and gas ¼U—! ²˙ mim ð y 8“ do— W $8 
Manuf ^07] a eee SORRENTO MET qon EN COR da- 33,654 $3,931 $4,553 
metal industries _ — — - --------------------—-— do... $229 $212 1 
Stone, clay, and glass products ~- - -------------------- do... $123 $152 188 
!- . er do- $18 $86 $94 
Petroleum and coal products ~- -—-------------------—-- do- $1 $5 $5 
Construction p p es ee E do... 21 496 1,802 2,208 
Transportation and public utilities - --- ------ do. ___ 1, 1,508 1,592 
Wholesale an Tade oou a D dE MADE ,404 662 228 
Finance, insurance, real estattkkk kk. do- 1,085 1,8987 1,609 
5 VVV P da 33857 291 47581 

en government enterprises - -- RN ; ; 
Construction activity: 

Number of private and public residential units authorized... 86,821 68,964 18,538 
Value of nonresidential construction. _.. - -- --- -- - - - ----- —-—- millions 8793.1 917.0 81, 528.2 
Value of State road contract awards do- $135.0 291.0 0 
Shipments of portland and masonry cement to and within the State 

thousand short tons. _ 1,245 1,645 2,001 
Nonfuel mineral production value: 
Total crude mineral value |... 2. 22 k millions .  $1,5817 $1,511.6 81, 483.5 
Malus Der hhÿbfGÿ ³ maed rede Be $547 $509 $486 
PPreli "Revised. NA Not available. W Withheld to avoid disclosing company pro data. 


1 unary. prietary 
. U.S. Department of Labor; totals may not add because of inclusion of data from other 


"° Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
3Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 


In the industrial minerals group, the 
leading commodities, in descending order of 
value, were construction sand and gravel, 
portland cement, crushed stone, lime, ma- 
sonry cement, gem stones, gypsum, indus- 
trial sand and gravel, perlite, salt, clays, 
pumice, and pyrites. All commodities in- 
creased in value except clays, gem stones, 


pyrites, and industrial sand and gravel. In 
quantity of output, gains were noted for all 
except clays, gypsum, and pyrites; perlite, 
pumice, and industrial sand and gravel 
remained the same. Arizona continued to 
rank first nationally in production of gem 
stones. 
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Figure 2.— Principal mineral producing localities in Arizona. 
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Trends and Developments.—Arizona's 
copper industry continued to deal with the 
lowest copper prices, in real terms, since the 
Great Depression, large inventories of the 
metal, and increased competition from im- 
ports. However, reduced losses at some 
operations resulted from reduction in labor 
costs through layoffs, shutdowns, shorter 
work schedules, revised mining and smelt- 
ing plans, improved technology, ownership 
changes, and organization restructuring. 
Workers on strike since mid-1983 were re- 
placed by nonstriking and new employees, 
often at lower wages and roduced benefits; 
productivity of the individual workers in- 
creased. The vulnerability of the copper 
industry to the economy's cyclical swings 
was demonstrated when one oil company 
placed three Arizona operations on the 
market; buyers failed to be attracted to 
another large copper, molybdenum, and 
silver operation on the market for the fifth 
straight year; and the State's largest copper 
producer agreed in principle to sell a one- 
third interest in its mine and treatment 
facilities to a Japanese firm. 

The Environmental Defense Fund filed 
suit to force Phelps Dodge Corp. and Mag- 
ma Copper Co. to comply with Federal clean 
air standards. Alleging that two company 
smelters emitted more than 550,000 short 
tons of sulfur dioxide per year, more than 
one-third of all sulfur emissions in the 
Rocky Mountain West, the fund asked that 
the companies be required to control emis- 
sions by 1986. Under the 1977 Clean Air 
Act, smelter operators were exempt from 
installing pollution controls if they could 
Show financial distress and if they could 


meet air monitoring standards. The exemp-.. 


tion was to extend through 1987 in the form 
of two 5-year waivers. The first order ex- 
pired December 31, 1982; however, the Envi- 
ronmental Protection Agency (EPA) regula- 
tions for the second order had not been 
published by yearend 1984. 

Concern was expressed that copper smelt- 
ers in Arizona and Mexico could create 
serious air pollution problems along the 
Arizona-Mexico international border. Dis- 
cussions focused on the Cananea copper 
smelter operated by Cía. Minera de Cana- 
nea S.A. 30 miles southwest of Douglas, the 
Nacozari copper smelter operated by Mexi- 
cana de Cobre S.A. 60 miles south of Doug- 
las, both in Sonora, Mexico, and the Phelps 
Dodge Douglas smelter in Cochise County, 
Arizona. In 1984, the Douglas smelter emit- 
ted about 330,000 tons of sulfur dioxide, and 
the Cananea smelter, 210,000 tons; the Na- 
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cozari smelter was expected to produce 
460,000 tons per year after startup in 1986. 
Arizona's producers were required by law to 
cut their sulfur dioxide emissions to 316,800 
tons per year by 1988. Through 1984, Phelps 
Dodge spent about $385 million, in 12 years, 
for air quality improvement facilities at its 
four copper smelters, and Magma Copper 
had spent $50 million on environmentally 
related capital additions to its smelter. It 
was contended that Mexican smelters, seek- 
ing International Monetary Fund loans for 
construction, would not be subject to the 
same air pollution standards. 

Exploration Activities.—According to the 
Arizona Department of Mines and Mineral 
Resources, a high level of exploration at the 
beginning of the year tapered off by year- 
end because of weakened metal markets 
and prices. Activity centered in the Union 
Pass mining district, Mohave County; in 
Tertiary Age detachment-fault mineralized 
structures, La Paz County; in exhalative 
gold and base metal horizons of the Precam- 
brian schist belt, Yavapai County; and at 
several famous mines that had produced in 
the past in Yavapai and Maricopa Counties. 
Exploration for silver mineralization was 
continued in the Vekol mining district, 
Pinal County, and the Tombstone and 
Pierce districts in Cochise County. Large 
companies such as Inspiration Consolidated 
Copper Co. and Phelps Dodge searched for 
precious metals deposits suitable for use as 
a silica flux in their smelters. Magma Cop- 
per explored its copper oxide deposit in the 
subsidence zone over the San Manuel ore 
body. Uranium-bearing breccia pipes on the 


Colorado Plateau were targets for acquisi- 


tion and drilling by Energy Fuels Nuclear 
Inc., Pathfinders Mines Corp., Rocky Moun- 
tain Energy Co., Uranez U.S.A. Inc., and 
Western Nuclear Inc.? 

Legislation and Government  Pro- 
grams.—On May 2, 1984, the Governor 
signed Senate Bill 1048, which renamed the 
Arizona Department of Mineral Resources, 
the Arizona Department of Mines and Min- 
eral Resources to promote the State's min- 
eral resources. Duties of the department 
were expanded and included assisting pros- 
pectors and operators of small mines; main- 
taining an information bank and library of 
mineral and mining information, under- 
ground mine map repository files, and a 
mineral museum; providing quality mining 
data, etc. for the legislature and other 
agencies; surveying potential economic min- 
eral resources; serving as a center of min- 
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ing information; and publishing and dis- 
seminating information. 

About 1.1 million acres administered by 
the U.S. Forest Service and the U.S. Bureau 
of Land Management (BLM) were included 
in the Arizona Wilderness Act of 1984 
signed by the President in August. Nearly 
660,000 acres were set aside as wilderness in 
the Apache-Sitgreaves, Coconino, Coronado, 
Kaibab, and Prescott National Forests; 
396,000 acres in the Arizona Strip area 
north of the Grand Canyon; and 6,670 acres 
in the Arivaipa Canyon of the Sonoran 
Desert. In a compromise measure, more 
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than 1 million previously undesignated 
acres were released for multiple use. Min- 
ing interests were concerned that many of 
the areas were known to have high mineral 
potential.* 

The Arizona Bureau of Geology and Min- 
eral Technology published Bulletin 194, list- 
ing Arizona mineral districts with their 
total production of copper, gold, manganese, 
molybdenum, silver, tungsten, uranium, va- 
nadium, and zinc through 1981. Also includ- 
ed is a map with mining districts color 
coded using commodity and geological cri- 
teria.* 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Copper.—Arizona copper production in- 
creased about 10%; however, the value of its 
output declined nearly 4% because of the 
further drop in the price of copper. The 
average cathode price fell from $0.77 per 
pound in 1988 to $0.67 in 1984. Of the 22 
large-scale copper mines operating in 1981, 
two were permanently closed by 1984, the 
Sacaton and Bluebird, and 9 were shut 
down indefinitely, the Christmas, Cyprus 
Johnson, Esperanza, Lakeshore, Magma, 
Mineral Park, New Cornelia, Silver Bell, 
and Twin Buttes. Of the latter group, all 
except Christmas and Magma continued to 
recover copper at precipitation or electro- 
winning facilities in 1984. A significant rise 
in output at Esperanza, Morenci, Pinto 
Valley, Ray Mines, Sierrita, and Silver Bell 
resulted in an increase in the value of 
Arizona's copper production, even though 
the value of copper production declined at 
Bagdad, Inspiration, Johnson, Lakeshore, 
Miami, Mission, New Cornelia, Sacaton, 
San Manuel, San Xavier, and Twin Buttes. 

Copper was produced at 28 operations in 
the following counties, in descending order 
of output, Pima, Greenlee, Pinal, Gila, Yav- 
apai, Cochise, Mohave, Graham, Yuma, and 
La Paz. Of these, 14 were small operations 
treating or selling less than 100,000 tons of 
material per year. The large operations are 
discussed in the following section where all 
quantities are in short tons unless other- 
wise noted. 

Amoco Minerals Co, a subsidiary of 
Standard Oil Co. (Indiana), through its sub- 
sidiary Cyprus Mines Corp., managed A 
prus ev Copper Corp., 

Co. (owned 4 75 01% by Amoco je 
24.99% by Utah International Corp.), and 


Cyprus Johnson Copper Co. 

The Cyprus Bagdad operation at Bagdad, 
Yavapai County, 120 miles northwest of 
Phoenix and 60 miles west of Prescott, 
included an open pit copper mine, a 55,000- 
ton-per-day sulfide ore concentrator, and an 
oxide ore heap-leaching system with a sol- 
vent extraction-electrowinning (SX-EW) 
plant producing electrowon copper cathode. 
Twenty percent of its copper concentrates 
were contracted to be shipped to Mitsui 
Mining & Smelting Co. Ltd., Japan, through 
1987, and from 60% to 78% of the concen- 
trates were to be sent for smelting and 
refining either to Inspiration or Magma 
Copper through 1986. Molybdenum concen- 
trates were toll roasted at several European 
and U.S. plants, and marketed by Phillip 
Bros. Inc. 

Depressed copper prices led Cyprus Bag- 
dad to cut production by one-fourth in 
January and then to shut down the mire 
and mill from February until late October; 
the SX-EW plant, however, was operated at 
near capacity during the year. Operations 
were resumed at 75% of capacity, and a 
program instituted to reduce smelting and 
refining costs, labor and transportation 
costs, power rates, and property taxes. Of 
the 625 workers laid off in February, about 
350 were recalled to restart the mine and 
concentrator; 150 had been retained for 
maintenance duties to operate the electro- 
winning facilities. The company reported 
unit cash costs were reduced 30%, and the 
installation was operated above cash break- 
even levels. With the mine closure, copper 
production was reduced from a normal 175 
million pounds per year to nearly 48 million 
pounds, according to Cyprus Minerals Co. 

The Cyprus Johnson operation, 20 miles 
east of Benson, Cochise County, consisted of 
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an open pit mine, heap leach, and SX-EW 
plant. Waste stripping and open pit mining 
were halted in 1983. Leaching of previously 
stockpiled ore and recovery of copper at the 
SX-EW plant continued in 1984, producing 
8.8 million pounds of copper. Plans were to 
continue leaching through the third quarter 
of 1985 when, because of limited ore re- 
serves, operations will be suspended and all 
fixed assets and supplies sold or transferred 
to other properties. 

The Cyprus Pima open pit copper mine 
and 32,500-ton-per-day concentrator about 
16 miles south of Tucson, Pima County, was 
shut down in October 1982, and remained 
on a maintenance status. Since its closure, 
the company’s product inventory was sold, 
and in 1984, most mobile mining equipment 
and materials and supplies inventories were 
being sold or transferred. 

Production of copper ore at all of Amoco’s 
Arizona properties totaled 56.6 million 
pounds in 1984, compared with 171.8 mil- 
lion pounds in 1983 and 223.4 million 
pounds in 1982. As of December 31, 1984, 
Standard Oil of Indiana’s 1984 annual re- 
port estimated its copper ore reserves in 
Arizona totaled 436 million tons of 0.44% 
copper, compared with 508.4 million tons of 
0.47% copper in 1983. Copper reserve addi- 
tions at the Bagdad Mine totaled 55.2 mil- 
lion tons in 1984 and copper reserves of 
123.2 million tons at the Pima and John- 
son Mines were eliminated from the 1984 
amount since they were no longer consid- 
ered to be economically recoverable.: 

Anamax Mining Co., equally owned by 
AMAX Inc. and Anaconda Minerals Co., a 
wholly owned subsidiary of the Atlantic 
Richfield Co. (ARCO), operated the Twin 
Buttes Mine 25 miles south of Tucson, Pima 
County. This operation included an open 
pit mine, a 45,000-ton-per-day sulfide ore 
concentrator, a  10,000-ton-per-day  ion- 
exchange electrowinning plant for process- 
ing solutions from leached copper oxide 
ores, and a uranium oxide plant. Anamax's 
share of ores from the Eisenhower Mining 
Co.'s Eisenhower (Palo Verde) property was 
treated at the Twin Buttes sulfide concen- 
trator Anamax was responsible for oper- 
ating the oxide plant and producing elec- 
trowon cathode copper; however, each part- 
ner purchased and sold its own share of 
cathode copper. 

According to the AMAX 1984 10K Annual 
Report to the Securities and Exchange Com- 
mission, the only production at the Twin 
Buttes Mine was from the oxide plant at 
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which 25,120 net tons of copper was recov- 
ered in 1984, compared with 25,324 net tons 
in 1983. The Twin Buttes Mine, sulfide mill, 
and concentrator remained idle throughout 
1984. From August 1983 through November 
1984, management personnel operated the 
ion-exchange electrowinning plant using 
feed from stockpiled oxide ores. 

In October, Anamax reorganized its Twin 
Buttes operation, roduced oxide plant out- 
put, and began the layoff of 187 salaried 
workers. Of the 275 management employees 
that had operated the facilities since the 
strike began in August 1988, 22 were laid off 
indefinitely November 16, 122 in early 
December, and 41 furloughed after project 
work was completed. About 100 striking 
hourly workers were recalled under an 
imposed contract that cut wages from near- 
ly $13.50 per hour under the old contract to 
$8.25 per hour. In 1981, the mine employed 
1,100 hourly and 400 salaried workers. 

The AMAX 1984 annual report showed 
the AMAX share of ore reserves was esti- 
mated to be 106 million tons of sulfide ore 
with an average grade of 0.69% copper in 
the Twin Buttes and Palo Verde deposits, as 
of December 31, 1984. Oxide ore reserves 
were estimated to be 16 million tons of 
0.82% copper. 

Following an October 1979 Federal Trade 
Commission order based on antitrust 
grounds requiring ARCO to divest most of 
its interest in Anamax within 5 years, 
ARCO continued, unsuccessfully, to seek a 
purchaser of that interest. AMAX agreed in 
principle to a cooperative effort with ARCO 
in the possible sale of Anamax. 

Eisenhower Mining, under an Anamax 
and ASARCO Incorporated equal partner- 
ship, mined the Eisenhower (Palo Verde) 
copper deposit 6.5 miles north of the Twin 
Buttes Mine between Asarco’s Mission and 
San Xavier open pit mines. Because of the 
shutdown of the Anamax concentrator, 
Asarco treated 6,713,000 tons of Eisenhower 
ores at its Mission concentrator. Asarco 
estimated the partnership’s total ore re- 
serves at yearend were 13 million tons 
containing 0.67% copper and 0.14 troy 
ounce of silver per ton. During the year, 
Anamax and Asarco agreed to defer ship- 
ment of the Eisenhower ores to the Twin 
Buttes concentrator until 1987. The more 
than 100% increase in Eisenhower ores 
processed through Asarco’s concentrator 
yielded 37,100 tons of copper and 596,000 
ounces of silver. | 

Asarco owned and operated the Mission 
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and San Xavier open pit mines and the 
Mission  22,500-ton-per-day concentrator 
near Sahuarita, Pima County, about 15 


miles south of Tucson; the Sacaton open pit 


mine and 11,000-ton-per-day concentrator, 
about 3 miles northwest of Casa Grande, 
Pinal County; and the Silver Bell open pit 
mine and 11,400-ton-per-day concentrator at 
Silver Bell, Pima County, 38 miles north- 
west of Tucson. Concentrates were treated 
at the Asarco 175,000-ton-per-year smelter 
at Hayden, Gila County, where blister cop- 
per was produced and copper anodes cast 
for shipment to its refinery at Amarillo, TX. 
. The Asarco 1984 annual report noted 
production at its Arizona properties as fol- 
lows: 

1. Mission treated 1,301,000 tons of ore, 
recovering 10,400 tons of copper and 188,000 
ounces of silver. 

2. A total of 2,329,000 tons of San Xavier 
ore was processed through the Mission con- 
centrator, yielding 9,400 tons of copper and 
103,000 ounces of silver. 

3. Sacaton treated 1,000,000 tons of ore, 
recovering 4,500 tons of copper, 33,000 
ounces of silver, and 479 ounces of gold. 

4. Silver Bell recovered 2,272,000 tons of 
copper and 102,000 ounces of silver. 

As of December 31, 1984, Asarco esti- 
mated reserves at its Arizona properties as 
follows: San Xavier, 157 million tons of 
0.5196 copper and 0.08 ounce of silver per 
ton; Mission, 78 million tons of 0.7696 cop- 
per and 0.17 ounce of silver per ton; and 
Silver Bell, 21 million tons of 0.68% copper 
and 0.07 ounce of silver per ton. 

After posting net earnings of $58.3 mil- 
lion in 1983, Asarco reported a net loss of 
$306 million in 1984, including an unusual 
$254 million pretax loss, which reflected the 
closing or shutdown of certain facilities and 
the writedown of some properties no longer 
considered economic. On November 30, 
Asarco announced a plan to replace a por- 
tion of the salaried employees’ pay with 
stock and a 4% to 10% cut in pay, with the 
highest income giving up the most pay. The 
action was deemed necessary to preserve 
the strength of the company. 

Asarco reported its Mission complex, 
which included the adjacent Mission, 
Eisenhower, and San Xavier Mines, reduced 
costs of producing a pound of copper by 
about 28% between 1981 and yearend 1984. 
During that period, the Mission haulage 
fleet and flotation cells at the concentrator 
were modernized and, in 1984, an agree- 
ment with Asarco's partner in the Eisen- 
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hower venture permitted changing the min- 
ing plan to reduce the amount of overbur- 
den to be stripped from the ore bodies. At its 
Mission Mine, Asarco recalled 70 workers 
on April 1 for mine stripping operations 
necessary to maintain full capacity of the 
concentrator. However, in September and 
October, the continuing slump in copper 
prices forced the company to lay off 120 
hourly workers and to operate with 280 
hourly and 122 salaried employees. 

On August 15, the Silver Bell Mine was 
shut down after having been reopened just 
10 months; previously, low copper prices 
closed the mine from December 1981 to 
October 1983. About 170 workers were laid 
off, and 15 to 18 workers were retained to 
continue the leaching operations and main- 
tain other facilities. Annual copper output 
was expected to fall from 21,000 tons to 
5,000 to 6,000 tons; production costs were 
reduced from 88.6 cents per pound in 1983 
to 71 cents in 1984.* 

The Sacaton open pit mine was closed on 
March 31 owing to exhaustion of ore re- 
serves. The concentrator was mothballed 
and 190 workers laid off. Normal production 
was about 21,000 tons per year. A major 
revegetation of waste dumps and tailings 
ponds requiring irrigation equipment and 
chainlink fence was under way on the 
property. Asarco recorded a $35 million 
pretax writeoff on the property because the 
underground copper property at Sacaton 
could not be profitably mined at then fore- 
seeable copper prices. 

Asarco’s Hayden smelter reached its 
highest monthly operating rate in 10 years 
with the Inco-type oxygen-enriched flash 
furnace, which started up in November. 
1983. The new energy-efficient furnace 
eliminated production curtailments used 
for air quality control purposes. During the 
year, the smelter had no violations for 
sulfur dioxide ambient air standards and 
was the first in Arizona to meet Federal and 
State air pollution standards. Flash-furnace 
startup problems included frequent shut- 
downs for cleaning the dust handling sys- 
tem, and in November, the premature fail- 
ure of furnace brick necessitated a 6-week 
shutdown to reline the furnace. Concen- 
trate feed for the smelter was supplied by 
Ray Mines, Mission Mine, Troy Mine (Mon- 
tana), and Silver Bell Mine. 

Duval Corp., a subsidiary of Pennzoil Co., 
operated the Sierrita open pit copper- 
molybdenum mine and 85,000-ton-per-day. 
concentrator 30 miles south of Tucson, Pi- 
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ma County. The Copper Leach Electrolysis 
and Regeneration (CLEAR) hydrometallur- 
gical plant, shut down in April 1982, was 
permanently retired at yearend 1984. The 
Esperanza open pit copper-molybdenum 
mine, adjacent to the Sierrita pit, and its 
15,000-ton-per-day concentrator remained 
shut down. Esperanza’s crusher, however, 
was reactivated to increase the capacity at 
the Sierrita concentrator, which reached a 
1-day record high of 101,000 tons on Novem- 
ber 13. The Mineral Park open pit molyb- 
denum-copper mine and 15,000-ton-per-day 
concentrator operation 15 miles north of 
Kingman remained idle. Precipitate plants 
at Esperanza and Mineral Park continued 
to produce cement copper. 

The Sierrita Mine operated most of the 
year at 90% capacity; at yearend, about 750 
hourly and 250 salaried workers were 
employed, down from a peak of 2,500 in 
1981. Hourly employees continued to work 
through 1984 without renewing the labor 
contracts that expired September 30, 1983. 
In October 1984, after reaching an impasse 
in negotiations with its union representa- 
tives, the company imposed a 15% wage cut; 
however, to compensate for the lower 
wages, employees worked overtime two ex- 
tra 8-hour shifts per month. Increased pro- 
ductivity of the work force reduced through- 
put costs per ton of ore milled to about 
$3.30, compared with $5.19 per ton in 1981, 
the last full year of production.’ 

‘The Pennzoil board of directors voted, on 
N ovember 8, to have its Duval subsidiary 
sell off its base and precious metals and 
potash operations and properties in Arizo- 
na, New Mexico, and Nevada. In 1984, the 
Pennzoil metals division posted losses of $16 
million after taxes, compared with $16.3 
million in 1983 and $30 million in 1982. 
Pennzoil wrote down its metal assets ap- 
proximately $100 million ($67 million after 
taxes) in 1984 and restructured its company 
to concentrate on petroleum and sulfur 
production.* 

Inspiration, a subsidiary of Inspiration 
Resources Corp., properties included the 
Joe Bush-Thornton and Live Oak-Red Hill- 
Bluebird open pit mines in the Miami area, 
Gila County. In the Miami area, the oper- 
ation included crushing facilities, a 20,000- 
ton-per-day concentrator, a smelter with a 
rated annual capacity of 110,000 tons of 
copper in concentrate, a sulfuric acid plant, 
a solvent-extraction plant, an electrowin- 
ning and electrorefining tankhouse, and a 
continuous-cast rod-fabricating plant. In- 
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spiration also smelted copper-bearing mate- 
rials and, to a lesser extent, provides refin- 
ing and rod-fabricating services for other 
copper producers under toll contracts or by 
purchases of concentrates. The company’s 
Christmas open pit and underground mines 
and 5,500-ton-per-day concentrator 35 miles 
south of Miami, Gila County, and its San- 
chez copper exploration project near Saf- 
ford, Graham County, continued inactive. 
In July 1984, Inspiration acquired the 
adjacent Bluebird property from Ranchers 
Exploration and Development Corp. The 
operation, consisting of an open pit mine, 
leach pads, and an SX-EW plant, had been 
idle since 1982. Although Inspiration did 


. not plan to reactivate the facilities, the area 


was to be used to place leach materials from 
other mines. Acquisition of the property, 
with a boundary common to Inspiration, 
would not only provide additional reserves, 
but made available Inspiration reserves pre- 
viously considered inaccessible. 

The Inspiration Resources 1984 10K An- 
nual Report showed the Inspiration area 
mines produced 14,944,000 tons of ore con- 
taining 0.526% copper and 25,671,000 tons 
of waste in 1984, compared with 14,724,000 
tons of ore containing 0.525% copper and 
23,718,000 tons of waste in 1983. At the 
smelter, 107,000 tons of Inspiration’s own 
copper concentrates were treated in 1984, 
compared with 104,000 tons in 1983; toll and 
purchased concentrates rose to 250,000 tons 
in 1984, compared with 96,000 tons in 1983. 
Copper production from the refinery rose to 
84,804 tons in 1984, compared with 81,123 
tons in 1983, and from the rod plant, in- 
creased to 95,231 tons in 1984, compared 
with 91,303 tons in 1983. Total copper re- 
covered from the Inspiration area mines 
increased to 75,490 tons in 1984 from 69,313 
tons in 1983. 

As of December 31, 1984, the company 
reported estimates of 233 million tons of 
0.55% copper in proven reserves and 18 
million tons of 0.57% copper in probable 
reserves at its Inspiration mines. Estimated 
ore reserves at the Christmas, Ox Hide, and 
Sanchez Mines remained the same as in 
1983. 

Inspiration incurred an operating loss of 
$9 million in 1984, compared with an oper- 
ating loss of $18.6 million in 1983. Net sales 
increased from $161 million in 1983 to $163 
million in 1984. 

In addition to smelting ores and concen- 
trates from its own properties, Inspiration 
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processed concentrates from Duval's Sierri- 
ta Mine beginning in early 1984, and from 
Amoco's Cyprus Bagdad operation starting 
in September. The long-term contract to 
treat concentrates from the nearby Pinto 
Valley Copper Corp. operation was termin- 
ated early in 1984. In May 1984, Amoco and 
Inspiration terminated their August 1983 
agreement to form a 50-50 partnership in 
the Inspiration smelter, and plans to in- 
crease production and to modernize the 
smelter were put on hold. As a means of 
coping with reduced supplies of copper con- 
centrates while still containing costs of 
operating the smelter, a new two-converter 
program for the smelter was instituted in 
the spring. The system allowed the smelter 
to run 350 days per year rather than the 
intermittent 200 to 250 days previously 
scheduled because of lack of concentrates. 

In other cost-reducing measures, 192 
workers were laid off at Inspiration, bring- 
ing the total number employed to approx- 
imately 1,200, compared with 2,250 in 1981. 

In environmental matters, the Arizona 
Department of Health Services cited the 
company 16 times for exceeding health 
standards for sulfur dioxide emissions in 
1984 and for failing to install the required 
emissions-monitoring equipment at its 
smelter. Most violations occurred in No- 
vember when the acid plant was shut down 
for repairs. 

The development of a trim blast design to 
improve the stability of a final pit wall at 
the Inspiration Mine was described.’ | 

Kennecott, a subsidiary of Standard Oil 
Co. of Ohio (Sohio), operated the Ray Mines 
Div. in Arizona. The installations included 
an open pit copper mine, a 15,000-ton- 
per-day silicate ore vat leach, a solvent- 
extraction plant, and a 14,000-ton-per-day 
electrowinning refinery near Ray, Pinal 
County, and 22 miles to the southeast, a 
21,000-ton-per-day concentrator, a smelter 
with an annual capacity of 80,000 tons of 
copper anode, and a sulfuric acid plant at 
Hayden, Gila County. 

According to the Sohio 1984 10K Annual 
Report, Ray Mines produced 98,100 net tons 
of copper in 1984, compared with 46,163 net 
tons in 1983 and 111,267 net tons in the 
peak year of 1981. Ores mined and treated 
increased to 11,756,000 net tons in 1984, 
compared with 4,346,000 net tons in 1988 
and 14,816,000 net tons in 1981. The average 
ore grade was 1.109% copper in 1984, com- 
pared with 1.187% in 1983 and 0.969% in 
1981. 
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Ray Mines Div. operated at close to full 
capacity compared with 1982 and 1983 
when the operation was shut down from 
May 1982 until September 1988. The silicate 
ore vat leach, electrowinning refinery, and 
Kennecott's Hayden smelter, however, re- 
mained closed throughout 1984, and concen- 
trates produced at Ray Mines were sold to 
Asarco for treatment at the Asarco Hayden 
smelter. 

Owing principally to lower copper prices, 
Kennecott's operating loss at properties in 
five States increased from $91 million in 
1983 to $160 million in 1984. 

Newmont Mining Corp. owned two sub- 
sidiaries in Arizona: Magma Copper and 
Pinto Valley Copper. Magma Copper oper- 
ated the San Manuel Div. at San Manuel, 
Pinal County, 43 miles northeast of Tucson, 
and the Superior Div. at Superior, Pinal 
County, 60 miles east of Phoenix. Pinto 
Valley Copper was headquartered near 
Globe, and the operations were about 6 
miles west of Miami, Gila County. 

Magma Copper's San Manuel Div. com- 
prised an underground mine, a 64,000-ton- 
per-day concentrator, a smelter with a 
200,000-ton annual capacity of copper 
anode, and a 125,000-ton-per-year continu- 
ous-cast rod plant. According to the 1984 
Newmont annual report, the San Manuel 
Mine operated at 90% capacity, producing 
20.4 million tons of ore averaging 0.688% 
sulfide copper, compared with 18.3 million 
tons of 0.642% sulfide copper in 1983. Cop- 
per contained in the concentrates rose to 
120,345 tons, byproduct silver production 
increased to 502,072 ounces, and molybde- 
num sulfide to 3,695 pounds; gold output, 
however, declined to 24,892 ounces. 

Suffering its fourth consecutive year of 
losses, $44 million in 1984, Magma Copper 
sharply reduced development work at the 
San Manuel Mine and ceased development 
work on the deeper Kalamazoo ore body. In 
a further effort to cut costs, the company 
sought unsuccessfully to renegotiate its 
1983 labor contract. More than 3,456 work- 
ers were employed at the San Manuel 
operation, down about 1,500 from the peak 
reached in 1981. 

The feasibility of open pit mining oxide 
ore over the San Manuel Mine subsidence 
area and of constructing a leach pad and 
SX-EW plant to recover the copper were 
investigated as a future method of reducing 
costs at the Nation’s largest underground 
copper operation. The in situ leach of oxide 
ores in the same general area was also 
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considered. Intensive studies were under 
way on the practicality of retrofitting the 
San Manuel smelter, at a cost of $150 
million, to meet sulfur emission require- 
ments of the Clean Air Act by 1988. 

The Newmont 1984 annual report showed 
San Manuel proven reserves at yearend 
were estimated to be 312.6 million tons 
averaging 0.694% copper, 0.028%. molybde- 
num sulfide, 0.029 ounce of silver, and 
0.00158 ounce of gold. At the deeper Kala- 
mazoo ore body, ore reserves were 354.9 mil- 
lion tons of 0.715% copper and byproducts 
the same grade as the San Manuel ore bedy. 
The San Manuel and Kalamazoo ore re- 
serves include 98 million and 101 million 
tons, respectively, contained in a shaft pil- 
lar; removal of these reserves would require 
additional shaft entries. San Manuel oxide 
proven and probable reserves were estimat- 
ed to be 57 million tons of 0.468% copper, 
not including 230 million tons averaging 
0.87% copper oxide contained in the mine’s 
subsidence area, which may be recovered in 
the future by in situ leaching methods. | 

The Superior Div.’s high-cost under- 
ground Magma Mine and concentrator, 
which were shut down in August 1982, 
remained on a care-and-maintenance status 
throughout 1984. Magma Copper reported 
that because the mine was inactive ore 
reserves remained at 4.4 million tons and 
averaged 5.69% copper, 0.026 ounce of gold 
per ton, and 0.71 ounce of silver per ton. 

Pinto Valley Copper was incorporated by 
Newmont in 1983 following its acquisition 
of the Cities Service Co.'s mining assets in 
Arizona. The operations included the Pinto 
Valley open pit copper mine, a 50,000-ton- 
per-day concentrator, a 33,000-pound-per- 
day SX-EW plant west of Miami; another 
SX-EW plant at Miami for treating leach 
solutions from the Miami Mine; the old 
Miami underground copper mine that was 
converted to a leach operation in 1959; the 
inactive Copper Cities open pit mine and its 
leaching facilities; and the Miami East un- 
derground mine on care-and-maintenance 
status throughout the year.. 

Newmont reported the nearly 11.3 Bub 
lion tons of Pinto Valley ore, averaging 
0.437% copper, treated in 1984 yielded 
43,706 tons of copper, 155,308 ounces of 
silver, and 2,951 ounces of gold. Leaching 
and SX-EW facilities operated throughout 
1984, producing 12,801 tons of copper. 

Closed since July 1982, the Pinto Valley 
open pit mine and concentrator were reacti- 
vated when several cost-reducing measures 
were taken. Labor unions agreed to accept a 
wage reduction of $2.00 per hour during the 
6-month startup period, and approximately 
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375 workers were recalled. The mine plan 
was revised to reduce stripping and the 
higher cost toll smelting and refining con- 
tract existing under the previous ownership 
was canceled. Concentrates were then 
shipped to the Magma Copper smelter at 
San Manuel. 

At yearend, Newmont estimated reserves 
of 378 million tons of 0.403% copper and 
0.015% molybdenum at the Pinto Valley 
Mine and nearly 6 million tons of 3. 14% 
copper at the Miami East Mine. 

In 1984, Newmont posted a $44.1 million 
loss before taxes at its Magma Copper 
operations, compared with $53.3 million in 
1983; Pinto Valley Copper’s losses were $9.1 
million, compared with $1.1 million in 1983. 
Although Newmont’s net income of $41 
million in 1984 was down from the $53.3 
million posted in 1983, the corporation was 
one of the few natural resource companies 
showing a profit, chiefly because of its 
diversification in the production of oil, gas, 
coal, and gold. 

Noranda Lakeshore Mines Inc., a subsid- 
iary of Noranda Mines Ltd., Toronto, Cana- 
da, operated the Noranda Lakeshore Mine 
28 miles southwest of Casa Grande, Pinal 
County, on the Papago Indian Reservation. 
After conversion of its underground mine 
and vat-leach facility to an in situ leach and 
SX-EW operation in 1984, Noranda report- 
ed recovering 7,701 tons of copper from its 
in situ leach, compared with 18,760 tons of 
copper recovered by vat leaching 1,297,000 
tons of ore in 1983. At yearend, oxide ore 
inventories remained an estimated 13 mil- 
lion tons of 1.16% copper. Inventory esti- 
mates of sulfide ore in the tactite zone 
remained at 9 million tons of 1.3596 copper 
and in the porphyry zone at 41 million tons 
of 0.6596 copper. 

Phelps Dodge ranked first in copper pro- 
duction with more than 29% of Arizona's 
total and about 20% of the newly mined 
copper produced in the United States. The 
company owned and operated the Morenci- 
Metcalf open pit mine in Greenlee County, 
169 miles northeast of Tucson; the New 
Cornelia open pit mine at Ajo, Pima Coun- 
ty, 106 miles southwest of Phoenix; and the 
Copper Queen Branch leaching and precipi- 
tation operation at the permanently shut- 
down Lavender Pit and the underground 
Copper Queen Mine at Bisbee, Cochise 
County. The Safford Branch copper deposit 
near Safford, Graham County, and the cop- 
per deposit in Copper Basin southwest of 
Prescott were in the developmental and 
land acquisition stages, respectively. 

For the third consecutive year, the corpo- 
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ration reported a net loss; in 1984, the net 
loss from continuing operations before taxes 
reached $267.8 million, compared with $63.5 
million in 1988 and $74.3 million in 1982. In 
1984, the loss included a nonrecurring pre- 
tax charge of $195 million, reflecting a 
writeoff of smelter equipment and other 
facilities rendered obsolete partially by en- 
vironmental regulations, the shutdown of 
certain mining and smelting operations, 
and a writedown of its uranium producing 
subsidiary, Western Nuclear. Primary met- 
al losses continued to be attributed to over 
production of foreign state-owned copper 
producers and the strength of the U.S. 
dollar in relation to other currencies, caus- 
ing low copper prices. Somewhat improved 
conditions at the Morenci Mine brought 
Phelps Dodge's production of copper in 
Arizona to 242,600 tons, compared with 
218,100 tons in 1983, 126,800 tons in 1982, 
and more than 233,800 tons in 1981. 

In its 1984 annual report, the company 
estimated ore reserves at its Morenci- 
Metcalf Mine as 814 million tons of 0.76% 
copper; at its Western Copper property 
adjoining Morenci-Metcalf, 184 million tons 
of 0.64% copper; at its New Cornelia (Ajo) 
Mine, 209 million tons of 0.5096 copper; at 
Safford (underground development) 262 
million tons of 0.88% copper; and at Copper 
Basin, 175 million tons of copper-bearing 
material averaging 0.55% copper and 
0.021% molybdenum. 

At Morenci, the Phelps Dodge operation 
included the Morenci-Metcalf Mine com- 
prising the Morenci open pit and the adja- 
cent Metcalf open pit, formerly operated as 
separate mines; a 60,000-ton-per-day con- 
centrator at the Morenci Mine and a 40,000- 
ton-per-day concentrator at the Metcalf; 
leaching and precipitation plants; and a 
160,000-ton-per-year smelter. Mining at the 
Metcalf pit was suspended at yearend 1983, 
and all production in 1984 was from the 
Morenci Mine. The Morenci smelter was 
idled at the end of the year when smelting 
requirements were reduced because of the 
shutdown of the New Cornelia Mine and the 
termination of the Amoco (Bagdad) con- 
tract. The expenditure of another $50 mil- 
lion would be required to bring the smelter 
into compliance with environmental regula- 
tions, and the smelter was expected to 
remain down until air quality standards 
could be met. Fines for violations of the 
ambient air standard for sulfur dioxide at 
Morenci in 1984 totaled $135,000. In 1984, 
with a work force that averaged 2,040 em- 
ployees, compared with 3,230 in 1981, 
Morenci brought production up to nearly 
217,000 tons of copper, surpassing the 
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194,000 tons of copper recovered in 1981. 

At Ajo, Phelps Dodge operated the New 
Cornelia open pit copper mine, a 28,000-ton- 
per-day concentrator, and a smelter with an 
annual capacity of 50,000 tons of copper 
anode. In August, the mine and concentra- 
tor were shut down until the price of copper 
was firmly above 80 cents per pound. About 
500 workers were laid off and 180 were 
retained for care and maintenance. After 
being closed since April 1982, the Ajo smelt- 
er reopened on May 16 and continued in 
operation the remainder of the year to 
process ores from other Phelps Dodge oper- 
ations. About 100 hourly and 19 salaried 
workers were employed. According to a 
consent decree upon by Phelps 
Dodge and the EPA in 1981, and amended 
in 1984, the Ajo smelter wag to be in full 
compliance with regulations limiting emis- 
sions of sulfur dioxide by January 1984, and 
with requirements for particulate matter by 
yearend 1985. 

Ores and concentrates were processed at 
the Douglas smelter throughout 1984; how- 
ever, because the cost of installing environ- 
mental protective equipment cannot be eco- 
nomically justified, the corporation expects 
to close the facility by the end of 1987. 

Phelps Dodge temporarily closed its Ash 
Peak silica flux mine on August 12 because 
of low silver prices. Situated between 
Safford and Duncan, the mine provided flux 
for the Morenci and Hidalgo smelters for 4 
years. 

The company’s deep, low-grade sulfide 
copper mine near Safford was allowed to 
flood in August. Development of the Phelps 
Dodge low-grade sulfide copper deposit at 
Copper Basin depends on higher copper 
prices and land exchanges between the U.S. 
Forest Service and the BLM. The land 
exchange was delayed 18 months when the 
Forest Service requested an Environmental 
Impact Statement. Some Prescott residents 
protested the close proximity of the poten- 
tial open pit copper mine. 

Continental Materials Corp. wrote off its 
Oracle Ridge Mining Partners copper ven- 
ture in the third quarter of 1984. Owned 
45% by Continental Materials and 55% by 
Union Miniére SA of Brussels, Belgium, the 
mine was 20 miles south of Oracle, Pima 
County, on the northeastern slope of Marble 
Peak in the Santa Catalina Mountains. 
Development work was completed in 1983, 
and because of low copper prices, the prop- 
erty was placed on a care-and-maintenance 
basis. In 1982, the company estimated re- 
serves at 11 million tons of ore at 2.25% 
copper, with small amounts of silver and 
gold. 
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Table 4.— Arizona: Production and value of copper in Arizona and the United States 


Arizona copper production U.S. copper production 


Year 1 
metric 
tons) 
1080 ee Lm eram ici E 710,118 
jb 0] MEME OEUVRE S 1,040,813 
1082 A EVER RERO PPS 769,521 
19883 nen ee E 618,216 
JöÜ˙?•t˙ꝛ ³ 746, 


__Arizona_ 


Value 


(thousands) tons (thousands) arceri 
$1,788,908 1.181.116 $2,666,931 65.2 
1,953,142 1,538,160 2,886, 61.7 
1.285,55 1,146975 1840 67.1 
1,144,285 1,088,098 1,751,476 65.3 
1,100,182 1,091,284 608, 68.4 


Table 5.— Arizona: 15 leading copper producing mines in 1984, in order of output 


i Í Mine County Operato So of 
in in un rator urce of copper 
1984 1988 
1 1 Morenci i Greenlee _ _ _ Phelps Dodge Corn Copper ore and precipitates. 
2 2 San Manuel Pina Copper Co Co ore and tailings 
3 6 Ra yʒ 2 ä Kenne cott Copper ore and precipitates. 
4 5 Sierrita ... Pima _____ Duval Cord Copper ore. 
5 4 Inspiration Gila 8 Consolidated : 
pper Co. 
6 15 Pinto Valley. PONES ER Pinto Valle Copper Corp Do. 
7 7 Eisenhower Pima i fmi iting Co Do. 
8 9 Twin Buttes „ Mining Co Do. 
9 8 New Cornelia 3 Phelps Dodge Corn Copper ore and precipitates. 
10 8 Bagdad... Yavapai ..— 9 8 Copper Co Copper ore. 
11 14 Silver Bell ima corporated — Copper ore and precipitates. 
12 10 Nission ---.-do ..- NONE. EC EA Dee ees Copper ore. 
13 18 San Xavier . ---.-do ___ JJC Do. 
14 11 Lakeshore .. — Pina! W Lakeshore Mines Do. 
15 18 Esperanza Pima Duval Corp Copper precipitates. 


Table 6.—Arizona: Material handled and copper produced at 
16 leading copper open pit and underground mines 


Waste material 
rem : 
: : : Material placed 
Ore mined (excluding material À Total copper 
Min (thousand placed in leach x e e produced! 
e metric tons) s dampe) l metric tons) (metric tons) 
tons) 
1983 1984 1983 1984 1983 1984 1983 1984 
OPEN PIT 
Morenci . — ~~~ 31,209 34,328 8,216 12,140 11,781 18,783 161,646 216,571 
Ray 8,943 10,665 =a ME 7,817 22,466 85,097 91, 
Sier rita 18.804 26, 476 6,072 18,565 67 2 59,149 78,984 
Inspiration 6,426 5,983 7,498 12,517 20,608 17,205 63,697 69,879 
Pinto Valley e 10,207 Hn 1,890 "UR 1 6,962 41,201 
i Mec 5,623 6,090 6,995 9,218 8 — 84,616 83,046 
Twin Buttes ___ 653 ae 753 ENS 18 EM 28,119 22,188 
ew ia. 7,278 5,255 2,151 3,068 t ae 33,807 23,285 
ep W 4,082 NA 3,670 NA 843 W 21,660 
Silver Bell. 787 2,046 845 454 mes 8,174 15,089 
ission ______ 3,622 1,180 9,182 (*) "m Le 21,755 9,469 
San Xavier |... 2,526 2,118 2,416 4,168 ms SA 10,236 8, 
iei necs UR Ss s = a2 2,057 W 4,235 
5 € m Sees a ae PR W 4,061 
UNDERGROUND 
San Manuel 16,576 18,447 =e E Ds Z 100,419 107,006 
Lakeshore. _ — _ — 965 ye pe a — ne) 17,019 6,987 
NA Not available. W Withheld to avoid disclosing company proprietary data. 


1Gross metal content. 


3Included with waste material removed from Eisenhower Mine. 
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Table 7.—Arizona: Mine production (recoverable) of gold, silver, copper, 


lead, and zinc, by county 
3 sold or Gold Silver 
Lode Placer pes oh ION Value Esa pA Value 
1982, total!! 33 P 128,098,809 61,050 $22,949,807 6,809,827 $50,159,151. 
1988, totalll 27 1 122,748,740 61,991 26, 284, 184 4,491,582 51,983,123 
1984: 
Cochi aas 2 ES W W W W W 
Gill... 8 I W NAM oe W W 
Graham -.....-------- 1 mcr W W W W W 
Greenlee. ____________ 2 — W W W W W 
La Pas 1 Met W W W W W 
Mohave ..-.--------- 1 ^ - W W W W W 
Pina 7 "e 46,258,317 W W 1,982,974 15, 735,684 
ae a eee : EM Md W W 1,110,680 9,041,668 
Bo .-.----------- Bon Lt 2 P AEN 
Funn. 1 TM W W W W 
Totaal 24 1255887818 51548. 18.591200 — 54,093,096 33820014 
7 Lead 2 
: Total value 
Morie ̃ MÁS Value — Vale 
1982, total 769,521 $1,285,054,884 859 $202,414 26 NP $1,308,365,756 
1988, total!! 678,216  1,144,284,683 1155 "74,001 ven M 1,222,025,941 
1984: | 
Ziel nu Le W W c EE Ms NUM W 
Gilead W W E e NS 2c W 
Graham W W c is NE des W 
Greenle ----------— W W W W "S " W 
La Pfad:! M ci: W W iu 8 W 
Moh ate W wW W W m tes W 
PERMISIT EAR URP RR 191,410 282,115,059 Ww W Da 8 W 
Pinalllll 2 2--2-- W W W W - "E W 
Yavapai ------------—- W W a — e 8 W 
vTundaa ~~ W W W W er ae W 
Total 746,458 1, 100, 181,923 W W UR ci W 


Revised. W Withheld to avoid disclosing company proprietary data. 

lOperations at which metals were recovered only from tailings or precipitates are not counted as producing mines. 
Does not include gravel washed. 
*[ncludes items indicated by symbol W. 


Table 8.—Arizona: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc in 1984, by class of ore or other source material 


Number Material Gold Silver 


Copper Lead Zinc 
Source of hasard (troy (troy (metric (metric (metric 
mines! (metric tons) ounces) ounces) tons) tons) tons) 
Lode ore: 

Gold. emn Se ts 1 W W W ET 88 S 
Goldsilver 2 W W W W di a 
Silver_._______________ 3 W W W W W BÉ 
Totaal. 6 W W W W wW " 
Copper ---------------- 17 125,499,146 W __ 8,727,075 2699, 308 W ck: 
JFF 1 W W W W W HON 
Total.______________ 18 W W W W W NN 

Other lode material: 
Gold-silver tailings TN W W W W W - 
Silver Mg c rac = W W — M "5 
Coppe r precipitates 5 5 69,205 De m 46,804 ERN mn 
C s w ow Ww w W — 
Total.______________ 5 W W W W wW NE 
Grand total 2A 225,687,818 251,548 4,093,036 746,458 W 8 


W Withheld to avoid disclosing company proprietary data. 

1Detail may not add to totals shown because some mines produce more than one class of material. Operations from 
which metals are recoverod only from tailings or precipitates are not counted as producing mines. 

*Includes copper recoverod from precipitates of ore leached. 

*Includes items indicated by symbol W. 
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Table 9.—Arizona: Lode mine production (recoverable) of gold, silver, copper, lead, and 
zinc in 1984, by type of material processed and method of recovery 


Type of material Gold Silver Copper Lead Zinc 
processed and method (troy (troy (metric (metric (metric 

of recovery ounces) ounces) .. tons) tons) tons) 
Cyanidation - -- ------------ W W ET m 
Acid leaching (vat, tank, heap)· — us "m 122,788 e A 
Smelting of concentrates... W W 2616,484 W m 
Total Ex 3 349,178 W 699,272 W UN 

Direct smelting of: 

„„ ee W 323, 179 W W 8 
Precipitates e EN 46,804 EE a 
Tailing “) W W W W p 
Total 32,310 W 347,182 W cd 
Grand total... 951,548 34,093,086 2746, 453 W nes 


Gold.—Most gold output in the State was 
recovered as a byproduct of copper produc- 
tion, with eight large-scale operations pro- 
ducing more than 94% of the gold. The de- 
pressed metals industry led, in part, to an 
almost 17% decrease in the amount of gold 
produced; the fall in the price of gold from 
an average of $424 per troy ounce in 1983 to 
$360.66 in 1984 significantly contributed 
to the nearly 29% drop in the value of 
the metal produced. Gold operations, in de- 
scending order of output, included San 
Manuel, Morenci, New Cornelia, Ray, Cop- 
per Queen, Tyro, Ash Peak, Safford, Eisen- 
hower, McFarland & Hullinger tailings 
dump, San Xavier, Diumich, Schuylkill, 
Red Cloud, and OK Joint Venture. The 
number of small operations (under 100,000 
tons per year of material treated) reporting 
production increased from seven to nine in 
1984. Phelps Dodge, Newmont, Kennecott, 
and Asarco were the major gold producing 
companies. 

Lead.—Lead production and value in- 
creased substantially in 1984. Nearly two- 
thirds of Arizona’s lead ores produced in 
1984 were recovered as a byproduct of 
copper production. Arizona’s lead ores are 
often found as an accessory mineral in the 
porphyry copper deposits; however, the eco- 
nomics of processing the material usually 
preclude its recovery. The rise in the aver- 
age price of lead from $0.217 per pound in 
1988 to $0.255 in 1984 contributed to a 
significant increase in the value of lead 
production. In 1984, Kennecott’s Ray Mines 
Div. was the leading lead producer, followed 
by McFarland & Hullinger’s tailings dump 


in Pinal County, Red Cloud Mills Ltd.’s Red 


Cloud Mine, OK Joint Venture’s project in 


Yuma County, Phelps Dodge’s Ash Peak 
Mine, Eisenhower Mining’s Eisenhower 
Mine, and Asarco’s Mission and San Xavier 
Mines. 

Molybdenum.—Molybdenum was recov- 
erod as a coproduct and/or byproduct of 
copper production in Arizona. Production 
increased 10.7% as five operations increas- 
ed molybdenum output. Shipments of mo- 
lybdenum concentrates increased a mere 
0.3% and value declined about 5% as the 
average producers price per pound of mo- 
lybdenum in technical-grade molybdic oxide 
dropped from about $3.65 in 1983 to about 
$3.53 in 1984. Molybdenum exports rose 
61.38% in quantity when the number of 
companies exporting the concentrates in- 
creased from two in 1983 to four in 1984. 
Domestic shipments dropped from nine op- 
erations in 1983 to four in 1984, and quanti- 
ty declined 7.24%. Inventories decreased 
from 6,143,132 pounds at the beginning of 
cena to 2,737,373 pounds at the beginning of 
1984. 

Leading producers and shippers of molyb- 
denum concentrate included Sierrita, San 
Manuel, Bagdad, Morenci, Pinto Valley, 
New Cornelia, and Inspiration. The molyb- 
denum circuits of Mineral Park, Mission, 
Ray Mines, and Silver Bell remained closed, 
and the Eisenhower circuit was shut down 
when the Twin Buttes operation closed. 
Twin Buttes and Cyprus Pima had no pro- 
duction, but continued shipping molybde- 
num concentrate from their remaining 
stockpiles. About 78% of Arizona’s molybde- 
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num concentrate shipments originated in 
Pima County. 

Rhenium.—The rhenium compound am- 
monium perrhenate was recovered as a 
byproduct of roasting molybdenum concen- 
trate at Duval's Sierrita Mine. Duval was 
the only domestic producer to recover the 
product in 1984 because of the relatively 
low price of rhenium. U.S. consumption, 
however, increased as the petroleum indus- 
try utilized a platinum-rhenium bimetallic 
reforming catalyst to produce low-lead and 
lead-free high-octane gasoline. 

Silver.—Recovered principally as a by- 
product of copper production, silver output 
declined, though not as dramatically as in 
1983, because some important copper pro- 
ducers reduced output of copper and silver 
or ceased the silver recovery. Silver produc- 
tion decreased nearly 9% in quantity; its 
value, however, plunged more than 35% as 
the average price of the metal dropped from 


$11.44 per troy ounce in 1983 to $8.14 in. 


1984. Listed in descending order of output, 
the following operations recovered silver in 
Arizona: Sierrita, Morenci, Eisenhower, San 
Manuel, Ray, Reymert, Mission, Pinto Val- 
ley, New Cornelia, San Xavier, Silver Bell, 
Ash Peak, Sacaton, Copper Queen, Diu- 
mich, Tiger tailings, Red Cloud, Safford, 
Tyro, OK Joint Venture, Schuylkill, and 
Gold Hill. Of these, 11 large-scale mines 
produced more than 91%. Silver production 
was reported by 11 small mines; however, 5 
small mines recovering silver in 1983 were 
shut down in 1984. Four small mines and 
one large-scale operation started silver pro- 
duction. | 
Tin.—Wilkins Exploration and Develop- 
ment Co. mined a small amount of tin at the 
Cheops Mine, Graham County. In descend- 
ing order of output, Alaska, Colorado, and 
Arizona produced tin in 1984. 
Uranium-Vanadium.—Arizona reported 
no vanadium production in 1984. The U.S. 
Department of Energy placed old inactive 
uranium-vanadium millsites at Monument 
Valley and Tuba City on a list of medium- 
priority sites for the cleanup of low-level 
radioactive contamination. Operated by 
Rare Metals Corp. of America from 1955 to 
1962 and by El Paso Natural Gas from 1962 
to 1966, cleanup of the Tuba City mill will 
begin in late 1986. In a related matter, a 
Federal judge ruled that industry and the 
State, not the Federal Government, were 
responsible for cancer deaths among the 
Navajo Indians mining uranium-vanadium 
in the 1950's and 1960's in the Four Corners 
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area. 

Energy Fuels Nuclear Inc. of Denver, CO, 
submitted a plan of operations for a propos- 
ed uranium mine 13 miles south of the 
Grand Canyon. Near Owl Tank along For- 
est Service Road 305, the projected oper- 
ation would take 3 years to develop. About 
200 tons per day of ore would be trucked 240 
miles from the mine to the company’s 
uranium-vanadium mill at Blanding, UT. 
Energy Fuels has an estimated 40,000 ura- 
nium claims on both sides of the Grand 
Canyon and has pioneered exploration of 
breccia pipes for uranium-rich deposits of 
copper and other minerals. 

NONMETALS 

Asbestos.—Controversy continued over 
the Mountain View Mobile Home Estates 
that were built on an abandoned chrysotile 
asbestos millsite near Globe. One group 
claimed that the EPA delayed activating 
moneys authorized by the Environmental 
Response, Compensation, and Liability Act 
of 1980 (Superfund) for cleanup of the waste 
dump; another claimed tests on 632 county 
residents, including miners, mill workers, 
and others, have not revealed a case of 
mesothelioma, or lung cancer."! More than 
$2 million has been spent by the State to 
move residents from the area. 

Cement.—Finished portland cement pro- 
duced in Arizona increased more than 7%. 
The volume of finished portland cement 
sold rose about 5%, leveling off after the 
26% gain achieved in 1983. Value of those 
sales, however, increased 18%, partly be- 
cause of an increase in the average price of 
cement. Masonry cement production in- 
creased 14%, and sales increased nearly 
11% in quantity and about 18% in value. 

Arizona Portland Cement Co., a division 
of California Portland Cement Co., and the 
Phoenix Cement Co., a division of Gifford- 
Hill and Co., produced cement in Arizona. 
The Arizona Portland Cement plant at Ril- 
lito was a four-kiln, dry-process plant with 
1.2 million metric tons per year of cement- 
grinding capacity and 1.1 million tons per 
year of clinker capacity. The Phoenix Ce- 
ment plant at Clarkdale was a three-kiln, 
dry-preheater-process plant with 630,000 
tons per year of cement-grinding capacity 
and 550,000 tons per year clinker capacity.“ 
Both companies sold a general-purpose and 
moderate-heat gray portland cement and 
masonry cement; Phoenix Cement also 
marketed a portland pozzolan cement. 

Raw materials consumed included lime- 
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Stone, clays, gypsum, fly ash, iron ore, 
pyrite mill scale, and other substances. 
At both plants, natural gas and a small 
amount of coal were used as fuel for kilns, 
and electrical energy was purchased for the 
facilities. Finished portland cement was 
shipped in bulk and by rail from the plant 
at Clarkdale to the terminal and was truck- 
ed in bulk from the terminal to the consum- 
er and in bulk or container from the plant 
to the consumer. At Rillito, shipments were 
trucked from the plant in bulk or contain- 
ers to the consumer. 

Clays.—Arizona clay production dropped 
about 9%, however, the value of its output 
fell about 48%. Common clay production 
dipped slightly, yet its value increased 
5.5%, while bentonite output fell 38% and 
its value nearly 6896. In descending order of 
tonnage, cominon clay producers included 
Phoenix Brick Yard's Pantano Pit in Pima 
County and Tolleson Pit in Maricopa Coun- 
ty; Phoenix Cement's pit in Yavapai Coun- 
ty; and Magma Copper's mine at Superior, 
Pinal County. Leading uses for common 
clay included face brick, portland cement, 
and common brick. A nonswelling bentonite 
was mined by Arizona Gypsum Corp. of 
Superior Companies at its Verde Pit in 
Yavapai County, Harshaw/Filtrol Partner- 
ship in Apache County, and United Cata- 
lysts Inc. at its Cheto No. 1 Pit in Apache 
County. Bentonite was used for filtering, 
clarifying, and decolorizing mineral and 
animal oils, for desiccants, and for animal 
feed. McKusick Mosaic Co. mined a swelling 
bentonite at its Weary Lode Mine, Gila 
County, for medical, pharmaceutical, and 
cosmetic purposes. The average unit value 
of clay and shale was $5.95 in 1984, compar- 
ed with $9.43 in 1983. 

Gem Stones.—Arizona led the Nation 
with 36% of gem stone production. Most 
important gem stones were turquoise, re- 
covered at several copper mines, and peri- 
dot. Production of gem stones declined in 
1984. Paulkerrite was identified as a new 
titanium phosphate mineral found near 
Hillside, Yavapai County. The mineral oc- 
curred as an alteration product of triplite 
and was named after a Columbia University 
professor. 

Gypsum.— Crude gypsum output dipped 
about 296 in quantity after more than a 
51% increase in 1983; its value, however, 
rose nearly 21%. Calcined gypsum produc- 
tion increased 4% in quantity and value. 
National Gypsum Co. quarried and crushed 
crude gypsum at Feldman, near Winkel- 
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man, Pinal County, and calcined gypsum 
for manufacturing wallboard at its plant 
in Phoenix. Pinal Mammoth Gypsum Co. 
quarried gypsum for agricultural use at its 
Thunderbird Mine 6 miles north of Mam- 
moth, Pinal County. Superior Companies 
quarried gypsum for use as a cement addi- 
tive 4 miles southeast of Camp Verde, 
Yavapai County, and near Winkelman, Pi- 
nal County. 

Lime.—Quicklime production declined 
about 6% in quantity and more than 3% in 
value as the copper industry, a major con- 
sumer of lime, failed to recover from de- 
pressed conditions in 1982 and 1983. Gen- 
star Lime Co., Yavapai County, was the 
leading producer of lime used for cement, 
followed by Can-Am Corp. near Douglas, 
Cochise County, and Magma Copper at San 
Manuel, Pinal County, in manufacturing 
lime for the copper industry. 

In Arizona, Genstar’s weather-related 
kiln shutdowns increased fuel and mainte- 
nance costs; however, because its revenues 
and volumes rose, operating income was 
kept at approximately the same level as 
1983. 

Perlite.—Crude perlite production dipped 
slightly; however, quantity of sales remain- 
ed the same as their dollar value rose about 
9%. Of six States mining perlite, Arizona 
ranked third after New Mexico and Califor- 


nia. 

Harborlite Inc. mined perlite from open 
pit mines near Superior, Pinal County, sized 
the product at its plant 2 miles west of 
Superior, and shipped to markets in Califor- 
nia, Michigan, and Wyoming. Sil-Flo Inc. 
mined perlite from an open pit 2 miles 
southwest of Superior, treated the material 
in its plant at Superior, and marketed the 
product in Illinois, Louisiana, Texas, and 
Wyoming. Perlite was used as a filtering aid 
in pharmaceuticals, chemicals, sugar, and 
beverages, and as an agriculture fertilizer 
carrier. 

Therm O Rock Industries Inc. increased 
output of expanded perlite for plaster aggre- 
gate, insulation, and horticultural aggre- 
gate at Maricopa, Maricopa County. 

Pumice and Pumicite (Volcanic Ash).— 
Gila Valley Block Co. continued to quarry 
pumice and volcanic ash 25 miles east of 
Safford, Graham County. Sales remained 
the same in volume; however, their total 
value increased 40%. The materials were 
used mainly for building and decorative 
block, followed by landscaping and insula- 
tion. 
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Pyrites.—Sales of pyrite by Magma Cop- 
per, Superior Div., from its Magma Mine, 
were sharply off in 1984. 

Salt.—Southwest Salt Co. solution mined 
the Luke Salt deposit at Glendale, Maricopa 
County, and recovered the product in solar 
evaporation ponds. About 1,500 short tons 
of salt per acre of pond was harvested; peak 
production was in the hottest months, be- 
tween May and September. Salt was mar- 
keted for agriculture, industrial uses, and 
water softeners. The caverns created by salt 
mining were leased for storing propane and 
butane.!* Salt production declined; however, 
sales and value of sales increased. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel production 
in 1984 gained about 31.2% in output and 
nearly 3696 in value over 1983 levels. In 
Arizona, 92 producers shipped construction 
sand and gravel from 146 pits at 184 oper- 
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ations in the following counties, listed in 
descending order of tonnage produced: Ma- 
ricopa, Pima, Yavapai, Coconino, Pinal, Co- 
chise, Mohave, Navajo, Gila, Graham, and 
Santa Cruz. Maricopa, Pima, and Yuma 
Counties accounted for more than 8296 of 
the construction sand and gravel sold or 
used in the State. 

The leading construction sand and gravel 
producer in 1984 was Tanner Co., operating 
in Coconino, Maricopa, Pima, Pinal, Yava- 
pai, and Yuma Counties, followed by Cal- 
Mat Co. of Arizona, Maricopa County; and 
Union Rock and Materials Corp., Maricopa 
and Pima Counties. 

Construction sand and gravel operators 
continued to have problems with their exca- 
vations. In one example, after residents in 
Cottonwood  protested that  excavations 
changed the Verde River course causing 
damage to trees and wildlife, Yavapai Coun- 
ty supervisors and the State required Val- 
ley Concrete and Materials Inc. to submit a 
plan to stabilize a portion of the river. The 
State also complained of injury to the river- 
front at Dead Horse Ranch State Park, one- 
half mile downstream from the sand and 
gravel operation. 


Table 10.—Arizona: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Value Value 
Use (thousand 

short tons) (thousands) per ton 
Concrete 17 SPENCER ERR ee Se ele oem 6,090 507 $3.70 
Plaster and gunite sands ______________________~_____-_-_- 643 8,613 5.62 
Concrete products _____________-_--~_-~~~-~__-~_ ~~ 461 1,649 3.53 
Asphaltic concrete — — —- - - -- -- --—-------—-——-—-—-—-———-—-—-——-—-—-——- 3,179 11,737 3.69 
Road base and coverings! _ — —- - - - ------------------—--—---——— 5,241 14,557 2.78 
kk0ꝗ56 E v eee A ce 2,598 5,921 2.28 
Snow and ice control!llllilũnlunlnln·•— U „ 38 180 4.73 
ME o e o4 c e NU NN LUN ag el MEL M E 12,182 41,796 8.43 
Total® or averaggee „„ 30,439 101,959 3.35 


Includes road and other stabilization (cement and lime). 
Ancludes other ed uses 


Data may not add to totals shown because of independent rounding. 


Industrial.—Producers of industrial sand 
and gravel included Arizona Silica Sand 
Co., Apache County, and Little Hill Mines 
Inc., Pinal County. Arizona Silica sold the 
product for hydraulic fracturing in the pe- 
troleum industry, blasting, and filtration, 
and Little Hill sold the commodity for flux. 
Industrial sand and gravel operations each 
produced less than 50,000 short tons. The 
price of industrial sand and gravel in the 
State averaged $17.18 per ton in 1984. 

Stone.—Stone production is surveyed by 


the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Preliminary estimates indi- 
cated crushed stone production increased 
about 9% in quantity and about 13% in 
value. 

Complaints arose as crushed rock oper- 
ations adjacent to residential areas caused 
problems for rapidly expanding real estate 
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developments. At Flagstaff, mining of a 
cinder cone led local residents to protest 
truck traffic at night and trenching next to 
property lines. Fearing the Buffalo Ridge 
area north of Phoenix would be flattened or 
sold to local developers, local property own- 
ers opposed a granite rock and gravel oper- 
ation that had been mined since 1953. 

Dimension.—Production of dimension 
stone fell more than one-half in quantity 
and also declined in value. 

Sulfuric Acid.—Arizona ranked first in 
producing sulfuric acid recovered as a by- 
product in copper smelters. The State’s 
copper industry supplied almost 37% of the 
Nation’s byproduct sulfuric acid. The total 
domestic supply of the acid increased 15% 
in 1984; however, output of the product in 
Arizona increased about 88% in quantity 
and 66% in value because of a change in 
technology that increased the amount of 
sulfuric acid produced and recovered in the 
smelting process. Sulfuric acid production 
in the State was 1,201,716 short tons valued 
at $14,412,000. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. produced exfoliated vermiculite at its 
plant in Phoenix, Maricopa County; the raw 
vermiculite was shipped in from out of 
State. Sales increased in quantity and value 
in 1984. The product was marketed for use 
principally in fireproofing, concrete aggre- 
gates, and block insulation, followed by soil 
conditioning, horticultural applications, 


loose-fill insulation, and plastic aggregates. 

Zeolites.—Union Carbide Corp. continued 
to mine the natural zeolite, chabazite, from 
its Bowie deposit in Graham County. The 
company stripped the overburden from two 
pits that were estimated to contain a com- 
bined reserve of 1,000 short tons of chaba- 
zite. A warehouse that had been leased from 
NRG Inc. was purchased for storing and 
drying the chabazite.!'* 


State Mineral Officer, Bureau of Mines, Denver, CO. 
3Niemuth, N. J. „„ Arizona. Min. Eng., 
v. 37, AUN 5, Fay Dit 


Dirt. Congress Gives Wilderness 
cour ine res Gives g Sytem 
Keith, S. B., nS. B. P. E. Gest, E. DeWitt, N. W. Toll and D. A. 
Metallic Mineral District 


Production in 
Arizona. Arizona Bureau of Geology and ainara] Technol- 
Bull. 194, 1983, 58 pp., map 1:1,000, 
Minerals Co. Informati 


*Savely, J. P. Designing a Final Wall Biast To Improve 
Stability. Paper presented at the 1984 Annual Meeting of 
1884. pow Conference of AIME, Tucson, AZ, Dec. 10, 

pP 

1 Newmont Mining Corp. 1984 Annual Report, 56 pp. 

11 Arizona P Pay Dirt. Fuss Continues Over Globe Asbestos 
Contamination Case. No. 548, Sept. 1984, pp. 28A, 80A. 

12Smith, M. North American Cement. Ind. Miner. (Lon- 
don), No. 196, Jan. 1984, pp. 51-65. 

"*Peacor, D. R., P. J. Dunn, and DU Simmons. 


Arizona. 
The Mineral logical Record, v. 15, o. 5, Sept.-Oct. 1984, 


pp. 303-306. 

Arizona P Pay Dirt Dirt. Southwest Salt Pioneered à New 
Resource. No. 536, reed 1984, pp. 3AAA. 

49 T. H. Zeolites. Min. Eng., v. 37, No. 5, May 1985, 
p. 489 


Table 11.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Arizona Portland Coment Co., a Box 338 Quarry and dry-procees, Pima. 
division of California Portland Rillito, AZ 85246 4-rotary-kiln plant. 
5 ,& subsidiary of 
Phoenix Cement Co., a division of 2505 West Beryl Quarry and dry- Yavapai 
Gifford-Hill and Co. Box 35395 3-rotary-kiln plant 
Phoenix, AZ 85069 
Cindia os Cie ler Sales In Old Hi 66 Quarry Coco 
es Ine Dd High way66 |. | | . Quarry ......-.---- nino 
Superlite Builders Supply, a subsid- 4180 Went Turn Open pit d crushing Do 
uper upply, a su e n pit mine an 
lar iary of U.S. industeles Inc Box 23163 T ; 
oenix, AZ 85063 
Cla 
Harshaw/ Filtrol Partnership, of Box 155 Open pit mine Apache 
Kaiser Aluminum & Chemical Sanders, AZ 86512 
Corp. and Chevron . 
Phoenix Bi Brick L ard 1814 South 7th Ave. 2 SAND Maricopa. 
Phoenix, AZ 85007 
Copper: 
Minerals Co., a subsidiary of 
Standard i Co diana), 
5 Bagdad Copper Co Box 245 it mine, mill, d Yavapei 
r Co. mine, ump avapai. 
i Bagdad, AZ 86321 "eed. solvent extraction- 
Cyprus Johnson Copper Co Drawer R eet pit mine, heap 1 Cochise. 


Benson, AZ 85602 


See footnotes at end of table. 
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Table 11.—Principal producers —Continued 


Commodity and company 


Sacaton Unit? 
San Xavier Unit* 59 . __ 
Silver Bell Unit.. 


Sierrita Mine? *_________ 


Eisenhower Mining Co., Eisenhow- 
er (Palo Verde) Mine 9 € idi 
en Consolidated Copper 


Kennecott, a subsidi 
ard ou Co. of Ohio, 


Div.* 


of Stand- 
y Mines 


Noranda Lakeshore Mines Inc., a 


subsidiary of Noranda Mines Ltd. 


Phelps Dodge Corp 
Copper Queen n Branch* 8 
Douglas Reduction Works 


Morenci Branch? 23 


New Cornelia Branch? *5 — 


Pinto Vall 


Copper Corp., a sub- 
sidiary fan 


Gypsum: 
ational G 


Gold Bond Building Products 

Winkelman Gypsum Pit 
Pinal Mammoth Gypsum Co 
Superior Companies 


Lime: 
Can-Am Corp., Paul Lime Div 


Genstar Lime Co., a division of 
Genstar Corp. 
Perlite: 
HarborliteInc.. 


See footnotes at end of table. 


Newmont t Mining Co rp. 


ita, 
Silver Boll, AZ 85270 


Box 3009 

Kingman, AZ 86401 
Box 125 

Sahuarita, AZ 85629 


Box 39 

Sahuarita, AZ 85629 
Box 4444 

Claypool, AZ 85582 


4444 
Cla 1. AZ 85532 
Hayden, AZ 85235 


Box M 
San Manuel, AZ 85631 


Box C-6 
Casa Grande, AZ 85222 


Douglas, AZ 85607 
Morenci, AZ 85540 


Phoenix, AZ 85005 


Box 1 
Superior, AZ 85273 


Type of activity 


Open pit and underground 
mines and mill. 


Smelter and acid plant 
Open pit mine and mill 


Open pit mine, mill, leach 
dumps, precipitation 
plant. 


Open pit mine, mill, leach 
dumps, precipitation 
plant. 

it mines, mills, 
dumps, precipita- 
tion plant. 


Open pit mine 
* it piana mill, dump 
vent extrac- 


plant, eee 
abrication plant. 
it mine and heap 


Open pit mine, leach 
dumps, precipitation, vat- 
leaching, solvent extrac- 
tion-el 
plants, smelter. 


Un und mine, mill, 
smelter, refinery, contin- 
uous-rod casting plant. 

In situ mine and sol- 


Open pit mines, mills, tail 
ings leach pant leech 
umps, precipi n 
O en nt smelter 
omn mine, mill, and 


8 


Gila and 
Pinal. 


Greenlee. 
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Table 11.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Pumice: 
Gila Valley Block Co Box 465 Open pit mine . Graham. 
Safford, AZ 85546 
t: 
Southwest Salt o Box 1237 Solar evaporation of brine Maricopa. 
Litchfield Park, AZ from wells. 
85340 
Sand and gravel: 
CalMat Co. of Arizona, a subsidiary Box 52012 Open pit mines and plants Do. 
of California Portland Cement Phoenix, AZ 85072 
Co., a subsidiary of CalMat Co. 
Tanner Co., United Metro Div 3640 South 19th Ave. 2000 2: cce Coconino, 
Box 20128 Maricopa, 
Phoenix, AZ 85036 Pima, 
Pinal, 
Yavapai, 
uma. 
Union Rock and Materials Corp 2800 South Central Ave. EEEE: o ul cL gs Maricopa and 
Box 8007 Pima. 
Phoenix, AZ 85066 
Stone: 
Andrada Marble o 4901 East Drexel Rd. Quarry rn Pima. 
Tucson, AZ 85706 
Arizona Granite 8 West Villa Rita Dr. 0000 at ee Maricopa. 
eoria 
Madison Granite Supplies 7050 Grand Ave. Quarry and plant Do. 
Glendale, AZ 85301 
Red Mountain Mining Ine 4250 North Bush Highhẽw-wayyos do Do. 
Mesa, AZ 85205 
Dolomite: 
Robert E. McKee Ine Box 107 Quarry and crushing plant Mohave. 
Peach Springs, AZ 86434 
Vermiculite (exfoliated): 
W. R. Grace & Co., Construction 4220 West Glenrosa Plant o Lunae Maricopa. 
Products Div. Phoenix, AZ 85019 
1 Also lime. 
23 Also clays. 
Also molybdenum 
4 Also silver 
5 Also gold 
Also lead. 


? Also clays and limestone. 


Digitized by Google 


The Mineral Industry of 
Arkansas 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Arkansas Geological 
Commission for collecting information on all nonfuel minerals. 


By James R. Boyle! and William V. Bush? 


The value of Arkansas' nonfuel mineral 
production in 1984 was $272.6 million, an 
increase of $26.2 million over that of 1983. 
The increase was the first since 1979 when 
Arkansas achieved its record high value 
output of over $300 million. The increase re- 
versed a 4-year decline that in 1983 result- 
ed in the lowest value of production since 
1975. Output of most nonfuel minerals in- 
creased with bromine and lime being the 
exceptions. The leading nonmetallic com- 
modities in terms of value were bromine, 
cement, crushed stone, and sand and gravel. 
The State was a major producer nationally 


of abrasives, bauxite, and bromine. Con- 
struction minerals—crushed stone and sand 
and gravel—also contributed significantly 
to the State's economy, serving both local 
and regional markets. 

Arkansas ranked first nationally in out- 
put of bauxite, bromine, and special silica 
stone for natural abrasive applications (oil- 
Stones and whetstones). The State was one 
of three that produced tripoli. Despite its 
national importance with regard to several 
minerals, Arkansas ranked 27th in the 
Nation in value of nonfuel minerals pro- 
duced. | 


Table 1.—Nonfuel mineral production in Arkansas! 


1983 1984 
Mineral 
Quantity 5 Quantity (thousands) 
%%%%%/%ͤ;—m ey . thousand short tons 879 $9,956 1,019 $1,838 
Gem stone sss NA 200 NA 200 
Send and gravel: 
Construction thousand short tons. _ *6,900 *19,600 8,334 23,786 
Industrial... y ee do____ 386 4,796 459 6,207 
Stone: 
, ß ee ee: do. ... 13,448 51,267 15, 200 59,800 
3 2777 ³Ü wh 8 do. .. 9 573 EC PE 
J cR DOREM e DISENO. do— 7 66 W W 
Combined value of abrasives, bauxite, bromine, cement, 
sum, lime, tripoli, vanadium (1984), and value indica 
Symbol W uci n mc nc xu Les Aer E E XX 159,972 XX 174,797 
ge d ñ a UE XX 246,430 XX 212,628 


*Estimated. NA Not available. 
"Combined value" figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value included with 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


87 


88 MINERALS YEARBOOK, 1984 


Table 2.— Value of nonfuel mineral production in Arkansas, by county! 


(Thousands) 
County 1982 1983 Aun Dn me 
nee ee $154 2) 
J ĩĩ³˙Ü¹iÜdi˙¹¹¹ ⁰m m e (3) $664 Stone (crushed). 
Benton ----------------—-—--—-—-- (3) 996 Do. 
Boone- —— i a E (3) 524 Do. 
FC oo Lco REALES 5 (2) 
Calhoun _—--------------------- W (2) 
!!! a 127 W Stone (crushed). 
Clark onc see ot Cue de e W Stone (crushed), clays. 
Clay o ec co ie ui iaa 186 (2) 
Cleburne oc cacau adaa 1 W Stone (crushed). 
Columbia „ W W Bromine. 
, ue ee 1 (?) 
Craighead ____________--__----_- W 64 Clays. | | a 
Crawford 222 24s oe ee 83 W W Stone uae sand and gravel (construc- 
tion). 
Crittenden ___________-__----_---~- W W Clays. 
Croas orane ͥ ˙0w,. v ULL LU 261 (2) 
III a ee ne ay 24 (3) 
Drëw MERE ee te 13 (3) 
Faulkner -_—-----------------—-- W 439 Stone (crushed). 
Franklin ____________~_____--___ W (2) 
Full” oe 44 83 Stone (crushed). 
%//»ö§éð—ũ ³˙ doen ee eee 5,988 W Stone (crushed), abrasives. 
G00))VͤõÄ.! 88 162 (3) 
Greene _-—------------------—- 283 (2) 
Hempstead. |... „ W W Sand and gravel (industrial), clays. 
Hot Spring 3,859 1,611 Stone (crushed), clays, abrasives. 
Howard_------------------—--—- W W Cement, um, stone (crushed). 
Independenctee W W Stone (crushed), lime, stone (dimension). 
Jö u ĩ W W Sand and gravel (industrial), stone (crushed). - 
Jeffersoeonn L2 22222 cL W (3) ! 
Johnson 2565 encres W W Clays. 
Lafayette - -- — nce eec 180 (?) 
Lawr ente W 4.670 Stone (crushed). - 
Lincoln nud ues recie. 169 (3) 
Little Rveer‚ W W Cement, stone (crushed). 
| a o ue mms 88 (3) 433 Stone (dimension), stone (crushed). 
Lonoké — —-— nose (3) (3) 
Madison ---------------------- (2) 
Mioan‚nn 483 2) 
Miler -eanu e ee un W W Sand and gravel (industrial), clays. 
Mississippi 1i1i21ĩamNj1lllldd „4 20 2) 
Montgom err W W Stone (crushed), clays. 
Nevada... 2222-2222 222222 33 (3) 
Newton. Louie eee LC T W Stone (crushed). 
Ouachita - —- - -----------------——-—- W W Clays. 
C a RO ee ee 1 846 Stone (crushed). 
öĩö§[ ⁰m k a Sk sare ak 1.481 W Gypsum. 
Pint 8 2) 
Polk TTA s uL 16 (3) 
))/öõCö§1 ³ ... (3) 180 | Stone (crushed). 
RM MUR ONE a A ee NON OPER W Stone (crushed), clays. 
, ee 5 28 Stone (crushed). 
St. Francis om eh i W 2) 
öÄ·Oũ us es 12,305 W Bauxite, lime, talc, stone (crushed). 
Sot Lo aru v 8 18 (3) 
88% : se tee ie (*) (2) 
Sebastians W W Stone (crushed), clays. 
Sevier_______ CHO ae ee 8 295 W Stone (crushed). 
Stone err LU 88 W (2) 
HEHIOBR. oed aa a LA W W Bromine. 
Van Bren (3) 8 
Washington ______________~____~_ 1 737 Stone (crushed). 
Ill ³· ee ee! 13 989 Do. 
Yell. cere A E E oh ene Ce ees W (3) 
Undistributed® __________________ 175,368 213,967 
Send and gravel (construction XX “19,600 
Stone: 
/ ͤĩ”1?»»³ Se Ee €48,500 XX 
Dimension ___________________ r 6574 XX 
/// ˙¹w 7] m o 1250,572 246,430 
*fEstimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
XX Not applicable. 


No production of nonfuel mineral commodities was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


“Sand and gravel (construction)." 


hed and dimension stone was produced; data not available by county. Total State value is shown separately under 


“Stone.” 
“Less than 1/2 unit. 


5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
*Data do not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Arkansas business activity 


1982* 1983 1984P 


Employment and labor force, annual average: 


61111 ees et Lee thousands 2,307 2,325 2,949 
Total civilian labor force — — —- - --------------------—----—-——— do____ 1,025 1,028 1,045 
e ⁰¹ivw. N ꝛ³ d do_ __- 100 104 93 
Employment (nonagricultural): 

iii ³ðW—AA 8 do- 5.9 5.3 5.6 
Metal mining P'! REOS do____ 3 2 NA 
Nonmetallic minerals except fuels? .. . do... 1.8 1.2 NA 
Coal mining do_ _ __ 1 (5) NA 
Oil and gas extraction „441 „„ do— 4.2 4.0 4.1 

Manufacturing totaaaaalll“““lllllln „„ do- 195.2 200.3 213.5 
Primary metal industriess do- 6.4 6.6 7.8 
Stone, clay, and glass products |... s do— 4.5 4.7 4.9 
Chemicals and allied products... „ do— 6.9 6.3 6.1 
Petroleum and coal produettns ss do_ ___ 1.4 1.4 1.2 

COHNBLPUCLIÓD. o soe um i a eel Ed do- 29.9 30.0 34.3 

Transportation and public utilitiees ss - do— 42.7 42.7 45.3 

Wholesale and retail trade do- 158.2 163.0 173.5 

Finance, insurance, real es tale „ do- 32.4 34.1 35.8 

SDHdJJöÜmm.᷑ñ᷑ ᷑⅛;ẽe?— e e n NUS LL E do- 119.8 128.6 134.1 

Government and government enterprises do. _ __ 136.0 137.3 140.4 

ö; ⅛7Ü ⁴⁰ͥͥ SE NEE Es PS Ce puptopE do- 720.1 741.3 782.5 
Personal income: 

CEN ti es ˙¹ð³äͥ ee mm mm. ꝛ EEEE millions... $19,383 $20,546 $23,033 

PP Ce ko 5.2: 6. ³ðVAuſͥͥͤ ³ Aſſſ ³ AA eU BO ws ls Deel ae a $8,402 $8,838 $9,805 
Hours and earnings: 

Total average weekly hours, production workers _—-—-—------------------- 38.6 40.1 40.5 

Total average hourly earnings, production workers $6.69 $7.05 $7.31 
Earnings by industry: 

Farm income d ß en Le millions $671 $590 $1,132 

f Luo tcc seruuelusueeR ede n E Eu E LE ue o..—— $12,314 $13,411 $14,836 

Mui ³ ⁰ ⁰ ⁰⁰⁰y ns a eet oco i: 201 1 
Metal mining -----—---------------—--—---—--—-—--—--— do... $6 $5 
Nonmetallic minerals except fuels. — - - - --------------—- do— $23 $22 $25 
1õõĩÄ¹⁵b5.ũt ³ ð³ y ⁊ð : —Bn— EE do— 83 $1 $2 
Oil and gas extractionsnss do- $169 $126 $139 

Manufacturing totaaaalll“llllllnlnn „ do... $3,448 $3,785 $4,232 
Primary metal industrie do— $154 $169 $219 
Stone, clay, and glass products _ - - -------------------- do— 887 $97 $108 
Chemicals and allied products _______________________ do... $191 $185 $180 
Petroleum and coal products -—-------------------——- do... $44 $49 $44 

Construction o ↄyßßf mt LIS ERST LL do- $663 $100 $807 

Transportation and public utilities - — — - - - - --------------——- do... $1,125 $1,221 $1,325 

Wholesale and retail traſ¶‚e do... $2,078 $2,241 $2,486 

Finance, insurance, real estate do____ $568 $677 $739 

SJ ³⁰ ¹¹u . y y do- $2,062 22,327 $2,549 

Government and government enterprises! do- 32,110 — $2,247 $2,462 

Construction activity: 
Number of private and public residential units authorized |... 6, 385 10,070 9,150 
Value of nonresidential construction millions $253.2 8282.5 8356.9 
Value of State road contract awards do- $883 $115.4 5169.6 
Shipments of portland and masonry cement to and within the State 
thousand short tons - 584 696 761 
Nonfuel mineral production value: 
Total crude mineral valbrt -------------------------- millions 9250.6 $246.4 $272.6 
Value per capita- — I hose ie Noes ee oes $108 $106 $11 


PPreliminary. "Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


urces. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Less than 50 employees. 


. Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of stone and total value of nonfuel mineral production in Arkansas. 


91 


THE MINERAL INDUSTRY OF ARKANSAS 


Hm 


l 
10442111124 8532» 


ucasan 
N 
2 
ORR 
EE Pus UOMAMOO 
WM IDE) 
preg 
equa 
wg 
u. 
were 
e 


| 
] 


SuSuU NIV ut 89191] 890] 3uronpoud p[eeurur [VdIIULIgG—Z ond 


E NM 


92 


Trends and Developments.—After a 4- 
year decline, output of minerals picked up 
during 1984. Increased orders were also 
noted at plants that manufacture valves 
and pipe fittings, predominantly foundry 
output. The recovery started late in 1983 
and continued through most of 1984 with a 
downturn at yearend. Imports, along with 
the national recession, severely impacted on 
output of barite and vanadium, with no 
production of barite since 1982. 

Foreign investment in Arkansas was lim- 
ited in the mineral-related fields to agricul- 
tural chemicals (Federal Republic of Ger- 
many), aluminum extrusions and roofing 
products (France), and activated bauxite 
(Republic of South Africa). 

The Arkansas State Chamber of Com- 
merce reported that $992 million in invest- 
ments for industrial growth was announced 
in 1984, down from $1 billion in 1983. The 
announced investments were expected to 
create an estimated 12,000 jobs, compared 
with 11,000 created in 1983. Of the total 
expansions, 1l were in mineral-related ar- 
eas and totaled over $66 million. 

Arkansas' exports totaled nearly $5 bil- 
lion annually and were predominantly agri- 
culture products. Notable mineral exports 
included quartz to Belgium, whetstones to 
Europe, and rice hull ash to the Federal 
Republic of Germany where, because of its 
high silica content, it was used in the 
manufacture of steel. 

Total tonnage on the Arkansas River 
increased from 8 million short tons in 1983 
to nearly 9.5 million tons in 1984. More 
commodities were shipped in 1984 than in 
any year since the record-high year of 1978, 
when 9.8 million tons was shipped. Out- 
bound shipments were 45% of the total, 
while internal movements comprised 26%; 
inbound shipments, 22%; and shipments 
passing through the mouth of the system, 
7%. Sand and gravel shipments increased 
32% to 2.4 million tons, coal increased 28% 
to 1.3 million tons, chemical fertilizer in- 
creased 47% to 1 million tons, iron and steel 
increased 54% to 800,000 tons, and stone 
increased 69% to 177,000 tons. 

The U.S. Army Corps of Engineers com- 
pleted a $250 million project on the Ouachi- 
ta River in southern Arkansas—two locks 
and dams along with a 9-foot channel con- 
necting Camden to the Mississippi River. 
Anticipated mineral traffic includes bro- 
mine, sand and gravel, and stone. 

Employment.—The unemployment rate 
dropped from 10.1% at yearend 1983 to 
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below 8% in September, but ended 1984 at 
9.2%. Employment levels in mineral-related 
industries reacted in a mirror image, with 
employment picking up at midyear and 
dropping late in the year. Construction 
employment peaked at midyear and re- 
mained at about the same level through the 
balance of 1984, indicating that demand for 
construction minerals remained firm 
throughout the latter part of the year. 

According to the Arkansas Employment 
Security Division, the most significant in- 
crease during 1984 occurred in the metal 
products division where employment in- 
creased by 1,900 positions. Manufacturing 
employment increased over 13,000 but was 
still below the record high of 223,000 in mid- 
1978. 

Legislation and Government Pro- 
grams.—The Arkansas Legislature meets 
biennially with the next session scheduled 
to begin in January 1985. The first year of a 
3-year phased-in increase in severance taxes 
on clays, sand and gravel, and stone went 
into effect in January 1984. The increase is 
l cent per ton per year; excluded was 
limestone used for agricultural purposes. 
Although the tax increased to 2 cents per 
ton in 1984, it did not appear to adversely 
affect output. 

The Arkansas Department of Revenue 
received $23.8 million in severance taxes 
during fiscal year 1984. Severance taxes 
were received from oil ($22.5 million), brine 
($442,000), natural gas ($384,000), sand and 
gravel ($325,000), bauxite ($135,000), coal 
($5,700) | and miscellaneous minerals 
($24,400). 

During the year, the legislative subcom- 
mittee on leasing State-owned lands ex- 
pressed concern over the low royalty rate 
for older mineral leases. Older leases date 
to 1937 with royalty rates for.sand and 
gravel of 2.5 to 5 cents per cubic yard with 
no termination date. Leases after 1981 were 
for specific periods with royalties ranging as 
high as 31.5 cents per cubic yard. Thirty-five. 
permits were outstanding for sand and 
gravel covering 144 river miles of the Ar- 
kansas, Mississippi, Ouachita, and White 
Rivers. In August, the State Natural Re- 
sources Committee imposed a 5-mile limit 
on the length of river that could be covered 
by any one sand and gravel lease. Arkansas 
received $1,063,000 in royalties during fiscal 
year 1984 from mineral leases. Royalties 
were received from oil and gas ($760,000) 
and sand and gravel ($65,000) leases. The 
balance of $238,000 was bonus payments. 
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The Arkansas Geological] Commission 
(AGO) continued its program that focused 
on the prudent development and use of the 
mineral, water, and energy resources of the 
State. Outside geologic interest centered on 
oil and gas, base metals, rare earths, lignite, 
and diamond exploration. Interest in oil and 
gas centered in the Ouachita Mountains 
where limited drilling occurred. AGC con- 
tinued efforts on a series of oil and gas 
charts for the Lower Atoka Formation in 
the subsurface of the Arkansas Valley; to 
date, 8 of the scheduled 19 charts have been 
published. AGC has drilled over 1,500 test 
holes over the last several years in south 
and northeast Arkansas to determine the 
extent, characteristics, and quality of lig- 
nite. During the year, this work resulted in 
a lignite report, “Stratigraphic Framework 
and Distribution of Lignite on Crowley’s 
Ridge, Arkansas." Assistance was also pro- 
vided to individuals conducting exploration 
for rare earths in Saline and Hot Spring 
Counties, for silver and base metals in the 
Ouachitas, and for diamonds in the south- 
west part of the State. In cooperation with 
the U.S. Geological Survey (USGS), the 
AGC conducted a mineral appraisal in the 
northern part of Arkansas. Staff geologists 
also served as advisors in the review of 
mining reclamation and landfill permits. 
Two guidebooks were published in addition 
to "Contributions to the Geology of Arkan- 
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sas, Volume IL" which included articles 
relating to basement rock, north Arkansas 
stratigraphy, Ouachita Mountains stratig- 
raphy, and other geologic topics. 

Late in the year, the U.S. Bureau of Land 
Management (BLM) identified 75 parcels of 
land covering over 22,000 acres of unleased 
Federal land presumed to contain oil and 
gas resources. BLM proposed to publish a 
notice in 1985 detailing the location of these 
unleased parcels to determine priority of 
leasing. 

The USGS continued several cooperative 
programs with the AGC concerning water 
and mineral resources in the State. The 
USGS published Professional Paper 1300, 
“Wilderness Mineral Potential." Included 
in the report were nine areas in Arkansas: 
five wilderness areas and four roadless ar- 
eas. The publication was prepared in coop- 
eration with the U.S. Bureau of Mines. 
Three other Roadless Area Review and 
Evaluation areas were under study. The 
USGS also published an open file report, OF 
83-0846, “Proceedings of Conference XXIII, 
a Workshop on Continuing Actions To Re- 
duce Potential Losses From Future Earth- 
quakes in Arkansas and Nearby States.” 
The U.S. Bureau of Mines Tuscaloosa Re- 
search Center, under an agreement with 
the Silica Products Co. Inc., Guion, provided 
technical assistance in dewatering a clay 
waste at the plant. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Of the total value of nonfuel minerals in 
Arkansas in 1984, the major portion was 
attributed to nonmetals. Four of the eleven 
announced expansions in the minerals in- 
dustry involved industrial minerals totaling 
over $40 million; commodities included bro- 
mine, clays, graphite, and vermiculite. 

Abrasives (Natural).—During 1984, four 
companies mined novaculite for oilstone 
and whetstone products; mine production 
and value increased over that of 1983. 
Arkansas ranked first nationally in output 
of special silica stone abrasives. Finished 
stone production accounted for 83% of the 
total value and 21% of the total quantity of 
special silica stone products sold or used by 
domestic producers. Novaculite, a dense, 
hard, fine-grained metamorphosed chert of 
virtually pure silica, was mined in Garland 
County by Norton Co. Oilstones Inc. and 
Hiram A. Smith Whetstone Co. Inc. and in 


Hot Spring County by Arkansas Whetstone 
Co. Inc. and Wallis Whetstone Inc. Marvin 
Wright Whetstone Co. developed a deposit 
of novaculite in Garland County to market 
the crude stone. The company also started 
cutting and finishing whetstone and oil- 
stones during the year at a plant in Hot 
Spring County. At all operations, output 
was relatively low with waste material 
ranging up to 95% of material mined. Some 
waste material was used in limited applica- 
tions, with other markets being sought for 
the rejected material. Several firms only 
finished small quantities mined in Garland 
and Hot Spring Counties by other compa- 
nies. These companies included Arkansas 
Oilstone Co., Hall’s Arkansas Oilstones Inc., 
Pioneer Whetstone Co., Dan’s Whetstone 
Co. Inc., and Washita Mountain Whetstone | 
Co. Buffalo Stone Corp. shipped deburring 
media from Garland County. 

Barite.—The Arkansas barite industry, 
severely affected by several factors, remain- 
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ed shut down in 1984. The last reported 
production was in 1982 when the State 
ranked third nationally in output. Milchem 
Inc.'s $40 million plant at Fancy Hill, com- 
pleted in 1982, closed the same year. Mil- 
chem reportedly will not reopen the plant. 
Reasons cited for the basic shutdown of the 
industry were imports, reduced demand, 
high operating costs, and at Milchem's oper- 
ation, environmental problems. Reportedly, 
ore from Nevada handled the limited de- 
mand that previously was filled by Arkan- 
sas barite. 

Bromine.—Arkansas remained the larg- 
est domestic bromine producer and account- 
ed for about one-half of the world's output 
in 1984. Production and value increased 
about 5% over that of 1983. Bromine occurs 
in salt brines in the south-central part of 
the State in Columbia and Union Counties. 
The highly capital-intensive industry, with 
an investment of over $300 million, report- 
edly has 85% of the Nation's capacity to 
produce bromine chemicals. Because of sev- 
eral adverse factors, which included im- 
ports and limited. markets, the industry 
operated at slightly over 50% of capacity at 
times during 1984. Two companies, Dow 
Chemical U.S.A. and Ethyl Corp., operated 
in Columbia County, and two others, Arkan- 
sas Chemicals Inc. and Great Lakes Chemi- 
cal Corp., operated in Union County. 

Although operating below capacity, Dow 
and Ethyl expanded bromine derivative 
plant capacities during the year to meet 
future needs. New wells drilled during the 
year were basically replacement wells. 
Ethyl started up a 15-million-pound-per- 
year tetrabromobisphenol—a facility and a 
new plant to produce sodium bromide and 
calcium bromide powders. Dow announced 
plans to build a new calcium bromide plant 
and modernize its existing bromine plant 
after phasing out its Midland, MI, oper- 
ations. Construction plans, which have been 
deferred since 1979, were scheduled to begin 
early in 1985 with completion scheduled for 
1986. Total costs for the 120-million-pound- 
per-year plant and other modernizing plans 
will exceed $30 million. Brine requirements 
will come from wells in Columbia County 
and will be transported by existing pipeline. 
Bromine chemicals are used as gasoline 
additives, agricultural chemicals, flame re- 
tardants for plastics and textiles, pharma- 
ceuticals, oil and gas well completion fluids, 
fire extinguishing agents, water sanitizers, 
catalysts, and other industrial chemical in- 
termediates. 
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The bromine industry actively opposed a 
free trade area agreement with Israel that 
would include bromine chemicals. The pro- 
ducers consider bromine chemicals to be 
sensitive items of trade that should be 
excluded from any agreement. If included, 
the industry maintained that the agree- 
ment would cause severe economic conse- 
quences to the domestic bromine industry 
with the loss of one-third of the employees 
in the industry in Arkansas. Imports have 
tripled in the last 3 years, and the industry 
predicted that if the agreement includes 
bromine chemicals, imports would triple 
again by 1990. 

Cement.—Portland cement shipments 
and value increased slightly over that of 
1983. Masonry cement shipments decreased 
slightly while unit values increased over 
that of 1983. Two companies, Ideal Cement 
Co., a subsidiary of Ideal Basic Industries 
Inc., and Arkansas Cement Corp., a subsid- 
iary of Arkla Inc., produced portland and 
masonry cement at plants in Saratoga and 
Foreman, respectively. Both plants, with a 
total of five kilns, used the wet process. 

Major end uses for portland cement were 
ready-mixed concrete, concrete products, 
building materials, and highway construc- 
tion. Raw materials used included chalk, 
gypsum, iron ore, limestone, and sand. Con- 
struction activities increased until midyear 
and remained constant for the balance of 
1984. The Aluminum Co. of America (Alcoa) 
plant at Bauxite was one of three plants 
nationally that produced aluminous ce- 
ment, a nonportland hydraulic cement. 

Arkansas Cement continued its plant 
modification program. During the year, it 
awarded a contract to convert the largest of 
its three kilns from direct coal firing to 
indirect firing. Plans call for converting the 
plant from wet to dry process, incorporating 
two-stage preheaters with bypass systems 
on all three kilns. Also included will be a 
new raw material storage with blending 
and handling equipment. 

Ideal curtailed operations in October, af- 
fecting 90 employees, with plans to resume 
normal production early in 1985. 

Clays.—In 1984, Arkansas' clay industry 
produced common clay and kaolin with 
total output increasing over that of 1983. 
Production and value of common clay in- 
creased over that of 1983 while production 
and value of kaolin decreased 21% and 
32%, respectively. Common clay was mined 
by 8 companies at 16 pits in 10 counties; 
leading counties were Crittenden, Hot 
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Spring, and Montgomery. Major uses were 
in brick and lightweight aggregate. Kaolin 
was mined by two companies at pits in 
Pulaski County. Arkansas ranked fourth in 
the Nation in output of kaolin. Output 
included unprocessed and calcined high- 
temperature kaolin. According to the Ar- 
kansas Chamber of Commerce, Acme Brick 
Co. invested over $60,000 for expansion at 
its Fort Smith plant. 

Gem Stones.—Park authorities at the 
Crater of Diamonds Park in Pike County 
reported that 85,000 visitors had recovered 
1,339 diamonds, compared with 1,501 dia- 
monds in 1983. Total carat weight amount- 
ed to 202.26 carats; the largest diamond 
recovered was 5.58 carats. Of the recovered 
diamonds, 776 were white, 304 were brown, 
241 were yellow, and 18 were uncommon— 
pink to light green; 14 exceeded 1 carat in 
weight. Other stones recovered in the State 
included agate, amethyst, barite, calcite, 
jasper, quartz, and other semiprecious 
gems. 

Early in the year, Pike County residents 
approved a proposal to research the possi- 
bility of commercial diamond mining near 
the Crater of Diamonds. Five companies 
expressed interest in the project. No further 
actions were made during 1984. 

Graphite (Synthetic).—Production and 
value increased 28% and 20%, respectively, 
over that of 1983, indicating a decrease in 
unit value. Arkansas ranked sixth in the 
Nation in the production of synthetic graph- 
ite. The electrodes produced were used in 
electric arc furnaces to melt scrap for pro- 
duction of steel. Great Lakes Carbon Corp. 
manufactured graphite at its plant in 
Ozark, Franklin County. Superior Graphite 
Co. acquired the graphite anode and elec- 
trode plant at Russellville from Dow Chemi- 
cal Co.; the plant had closed in 1983. The 
plant has capacities of 3,000 short tons per 
year of graphite electrodes and 17,000 tons 
per year of extruded and baked carbon 
shapes. The plant will process silicon car- 
bide made at Superior’s Hopkinsville, KY, 
plant and will also utilize some of the 
enhanced carbons made at Hopkinsville. 
The Russellville plant was scheduled to be 
in operation late in the year. 

Gypsum.—Output and value increased 
over that of 1983; output reached its highest 
level in 10 years. Crude gypsum was pro- 
duced by Weyerhaeuser Co. in Howard 
County and Harrison Gypsum Co. Inc. in 
Pike County; Weyerhaeuser’s Briar Mine 
and plant were 1 of the top 10 producing 
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units in the Nation in 1984. Calcined gyp- 
sum was produced by Temple Eastex Inc., 
Crittenden County, and Weyerhaeuser, 
Howard County. Production increased 
while value decreased from that of 1983. 
During the year, Weyerhaeuser celebrated 
3 million hours of operation without a lost- 
time accident at its Briar facilities. In the 
last 21 years, the operation has registered 
11 accident-free years. 

Lime.—Output and value of quicklime 
and hydrated lime decreased from that of 
1983. Output of total lime was at its lowest 
level in over 15 years. Quicklime and hy- 
drated lime were produced by Arkansas 
Lime Co., Independence County. Alcoa, 
which had produced quicklime, permanent- 
ly closed in 1983. 

Nitrogen.—Agrico Chemical Co., Blythe- 
ville, produced anhydrous ammonia during 
the year. The facility had a rated annual 
capacity of 407,000 short tons. 

Perlite (Expanded).—Strong-Lite Prod- 
ucts Corp. expanded perlite shipped in from 
out of State at its plant in Pine Bluff, 
Jefferson County. Output remained at the 
same level as that of 1983 while value 
increased 4% over that of 1983. Expanded 
perlite was used in concrete aggregates and 
horticultural applications. 

Quartz.—Various grades of natural 
quartz were surface mined and processed by 
Coleman Crystal Inc. at Jessieville, and by 
Ocus Stanley and Burrow Mining Co. at 
Mount Ida. Coleman was the major domes- 
tic producer of lascas for electronics. Esti- 
mated production of lasca increased because 
of increased market demands. Geomex 
Mine Services Inc., which purchased the old 
Coleman Mine in 1983, constructed new 
processing facilities and went into full pro- 
duction by yearend. The Nos. 1 and 2 grades 
of quartz were primarily used in optics and 
electronics. Most of grades Nos. 3 and 4 
were used as a medium to manufacture 
higher grade material. Geomex reported 
that production could reach 3.3 million 
pounds per year as demand increased. 
Much of the output was shipped to Japan 
and the Federal Republic of Germany. 

Sand and Gravel.—Arkansas produced 
both construction and industrial sand and 
gravel in 1984. Production was from 61 
companies producing from 78 pits in 40 
counties. Total output increased over that of 
1983, but was still well below the record- 
high output years of the 1970’s. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
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Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Construction sand and gravel was the 
fourth leading commodity in value among 
the nonfuel minerals produced in Arkansas. 
The increase in 1984 was basically due to a 
surge in construction activities that increas- 
ed by midyear and maintained its momen- 
tum through yearend. Most operations were 
relatively small with no individual pit pro- 
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ducing as much as 1 million short tons. 
Construction sand and gravel was produced 
at 68 operations in 38 counties. Leading 
counties were Little River, Ouachita, and 
Pulaski. Opposition to dredging sand and 
gravel from waterways continued through 
the year because of reported environmental 
problems. Major objections centered on loss 
of water quality, deleterious effect on fish, 
and loss of recreation utilization. These 
objections have been recognized and will be 
considered by the State in future leasing 
contracts. 


Table 4.—Arkansas: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 
Concrete products 


Asphalticconcrete |... ----------------------—- 
d and coveringgn gs 


Total or average eee 


caros REM S 
Plaster and gunite sands ____________________-~~- 


uantity Val Val 

(thousand ue auc Der 

short tons) (thousands) ton 
533 4,215 $13,743 $3.26 
5000 126 301 2.38 
on aos cag se geht W W 2.55 
CCF 164 384 2.34 
beet ey a eee 678 1,189 1.75 
C W W 1.84 
3 ten es 3,151 8,170 2.59 
. 8,334 223,786 2.85 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 


1Includes other unspecified uses and uses indicated by sym 


bol W. 


Data do not add to total shown because of independent rounding. 


Industrial.—Five companies produced in- 
dustrial sand and gravel from five counties 
during 1984, with output and value increas- 
ing. Producers were Silica Products, Gif- 
ford-Hill & Co. Inc., Ideal Cement, Turn- 
er Trucking Co., and Arkhola Sand & Grav- 
el Co. No one operation produced more than 
500,000 tons. Major uses for industrial sand 
and gravel were blasting abrasives, foundry 
molds, and glassmaking. Most of the output 
was shipped by truck. 

Stone (Crushed).—Stone production is 
surveyed by the U.S. Bureau of Mines for 
odd-numbered years only; therefore, this 
chapter contains only estimates for 1984. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Crushed stone ranked third in mineral 
value in Arkansas with output estimated to 
have increased over that of 1983. The esti- 
mated increase, however, did not reach the 
levels of output during the 1970’s. Material 
mined included limestone, granite (syenite), 
sandstone, slate, and dolomite. Arkansas 
led the Nation in 1983 in output of crushed 
sandstone and was one of the top three 
States in crushed slate production. Leading 
counties in 1983 were Pulaski, Lawrence, 
and Independence. Crushed stone was used 


primarily in cement manufacture, ballast, 
and aggregate. Most companies increased 
output because of increased construction 
activities, but several operated intermit- 
tently because construction activities were 
out of their marketing areas. 

Sulfur (Recovered).—Two companies re- 
covered sulfur from their operations with 
output and value increasing over that of 
1983, the third straight year of increased 
output. Phillips Petroleum Co., Lafayette 
County, recovered sulfur as a byproduct of 
petroleum refining at its McKamie plant, 
while Ethyl, Columbia County, recovered 
sulfur during bromine extraction at its 
Magnolia facility. 

Talc.—The Milwhite Co. Inc. mined talc 
from its Congo Pit near Benton and process- 
ed the ore at its mill in Bryant. Reduced 
demand for roofing materials and as an 
industrial filler resulted in lower output 
from that of 1983 and well below the record- 
high output in 1982. 

Tripoli.—Malvern Minerals Co. Inc., Gar- 
land County, remained the State’s only 
producer of tripoli with output and value 
increasing over that of 1983. The company 
completed expansion plans at its plant early 
in the year. Output was used primarily as a 
filler with some used as an abrasive. 
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Vermiculite (Exfoliated).—Strong-Lite, 
Pine Bluff, and W. R. Grace & Co., North 
Little Rock, exfoliated crude vermiculite 
from out of State with output decreasing 
slightly from that of 1983; unit values in- 
creased. Crude vermiculite for Strong-Lite 
was imported from the Republic of South 
Africa. According to the Arkansas Chamber 
of Commerce, Strong-Lite started a $175,000 
expansion program at its Pine Bluff plant. 


^ Exfoliated vermiculite was used for textur- 


ing paints and in aggregate, insulation, 
agriculture, and fireproofing. 


METALS 


Primary metal production, although not a 
significant industry in the State, showed 
signs of expansion, which would contribute 
to the economic well-being of Arkansas. The 
metals industry depended mainly on out-of- 
State raw materials with limited input from 
sources in Arkansas. According to the Ar- 
kansas Chamber of Commerce, seven ex- 
pansions with expenditures of about $26 
million were announced in metals-related 
. industries. 

Aluminum.—Arkansas was 1 of 17 States 
with primary aluminum production facili- 
ties, ranking 10th nationally in output. 
Production and value increased over that of 
1983. Reynolds Metals Co. operated the 
Jones Mill and the Arkadelphia facilities 
during the year. The Jones Mill started the 
year at full capacity but shut down two 
potlines in August and a third in November, 
reducing output to 40% of capacity. The 
shutdowns were attributed to rising inven- 
tories and high power costs. The Arkadel- 
phia facility operated at 100% capacity on 
low-cost hydroelectric power. Reynolds' Hot 
Springs continuous rolling mill at yearend 
was at 75% of its 200,000-short-ton-per-year 
capacity. New computer models were being 
developed to increase productivity by 15%. 
The Malvern cable plant, closed since 1982, 
reopened early in the year and by yearend 
was operating at about 70% of its 30,000- 
ton-per-year capacity. The facility was able 
to reopen after Reynolds and the union 
reached an agreement on wages and bene- 
fits. Reynolds’ Hurricane Creek alumina 
chemicals plant, closed since 1983, perma- 
nently closed late in the year. Reynolds 
wrote off $11.6 million for the permanent 
closure of the plant. Reynolds’ alumina 
plant near Corpus Christi, TX, imported 
bauxite raw materials from Australia, Bra- 
zil, and Africa, in order of volume, and 
supplied alumina to the two Arkansas pri- 
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mary aluminum plants. 

Bauxite.—Arkansas remained the lead- 
ing State in output of bauxite with produc- 
tion and value increasing, stopping a down- 
ward trend that started in 19777. Despite the 
increase, output was still much lower than 
that of the 1970's. Production was from two 
operations in Saline County, Alcoa and 
American Cyanamid Co. Porocel Corp., Lit- 
tle Rock, produced activated bauxite from 
purchased ore. Alcoa, which mines bauxite 
for its alumina plant at Bauxite, operated 
at low levels of capacity. Although ship- 
ments by Alcoa increased 10% over that of 
1983, the company had a loss of $4.8 million 
for 1984 compared with $2 million in 1983. 
Alcoa reduced employment levels from 
1,678 in 1979 to 1,100 at the end of 1984. To 
become more competitive, Alcoa announced 
plans to begin mining higher grade ores, 
reduce spending for capital projects in 1985, 
and reduce personnel. The company drop- 
ped certain product lines currently being 
sold at prices less than in 1981. The plant 
produced various chemicals for use in re- 
fractories, ceramics, coatings, and other 
uses. 

Norton and Alcoa's partnership in pro- 
duction of proppants (Norton-Alcoa Prop- 
pant Co.) resulted in startup of construc- 
tion in June of a $50 million expansion of 
Norton's facilities at Fort Smith. Construc- 
tion was scheduled for completion in July 
1985 with an increase of output from 100 to 
300 million pounds per year. Alcoa started: 
supplying calcined bauxite to Norton early 
in the year. The proppants are used in 
hydraulic fracturing to stimulate flow rates 
of oil and gas from wells. 

American Cyanamid operated the Qua- 
paw Pit and was developing the Globe Pit. 
The company processed and partially cal- 
cined bauxite for the production of alumi- 
num sulfate, which is used in the paper 
industry and for water treatment. Business 
remained firm through most of the year 
with reduced demand in the last 3 months 
of 1984. 

Iron and Steel.—National Tube Co., Lit- 
tle Rock, formerly York-Hannover Seamless 
Tube Inc., announced plans to start con- 
struction of its 250,000-short-ton-per-year 
pipe minimill early in 1985. Formerly an- 
nounced for Little Rock, the $300 million 
facility will be built in Pine Bluff. The plant 
was scheduled for completion in 27 months, 
or by mid-1988. The seamless tubing would 
be used by the oil and gas industry. 

Western Tube & Conduit Corp., a subsid- 
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iary of Sumitomo Metal Industries Ltd., 
announced plans to build a $10 million 
welded tube mill in Little Rock. The 36,000- 
metric-ton-per-year plant was scheduled for 
completion by mid-1985. The mill will man- 
ufacture conduits for electric cable and 
wire. 

Quanex Corp. resumed construction of its 
$98 million specialty bar mill at Fort Smith. 
Construction of the 280,000-ton-per-year fa- 
cility started in 1981, was halted in 1983, 
and resumed early in 1984. Quanex shipped 
its first product from the new facility in 
November. The facility, with two 55-ton 
ultrahigh power electric furnaces and three 
rotary continuous casters, reportedly would 
be the largest producer of rotary cast steel 
in the Nation. Quanex planned to produce 
special bar quality seam-free carbon and 
alloy steel bars for the forging industry 
making automotive and machinery parts. 

According to the “Arkansas Directory of 
Manufacturers," seven gray iron and three 
steel foundries were in operation in the 
State. Of the announced expansions in the 
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metals products industry, three involved 
foundries with investments of nearly $8 
million. 

Vanadium.—Umetco Minerals Corp., a 
subsidiary of Union Carbide Corp., was 
Arkansas’ sole vanadium producer. The 
mine and mill in Garland County, closed 
since June 1982, reopened in July 1984. The 
company was developing the Christie Pit, 
about 7 miles from the plant, with two 
smaller pits adjacent to the plant. The plant 
operated at capacity throughout the last 
half of the year with markets expected to 
hold firm through 1985. The facility pro- 
duced vanadium pentoxide from the vana- 
diferous clays, which was converted to fer- 
rovanadium at other locations. The chief 
market was in steel alloys, but increased 
imports have adversely impacted the do- 
mestic industry. 


ao Mineral Officer, Bureau of Mines, Tuscaloosa, 
2Geologist, 
AR. 


, 


Arkansas Geological Commission, Little . 


Table 5.— Principal producers 


Commodity and company Address Type of activity County 
Abrasives: 
Oilstones and whetstones: 
Smith Whetstone Ine 1500 Sleepy Valley Rd. Quarry ------- Garland. 
Hot Springs, AR 71901 
Tripoli: 
Malvern Minerals Co. Ine Box 124 Mine Do 
Hot Sor AR 71901 
Bauxite: 
Aluminum Co. of America 1501 Alcoa Bldg. Mine and plant Saline. 
Pittsburgh, PA 15219 
American Cyanamid Coo Berdan Ave. dlc dc circ Do. 
Wayne, NJ 07470 
Bromine: 
Arkansas Chemicals Ine Route 6, Box 98 Brine wells and Union. 
El Dorado, AR 71730 plant. 
Dow Chemical U.S.A., Magnolia plant 2030 Dow Center PIERE: EERE eee Columbia. 
Midland, MI 48640 
Ethyl Corp., Arkansas Div |... Box 729 iuc e ce Do. 
Magnolia, AR 71753 
Great Lakes Chemical Corp... Box 2200 P Union. 
West Lafayette, IN 47906 
Cement: 
Arkansas Cement Corp., a subsidiary Box 130 Plant Little River. 
of Arkla Inc. Foreman, AR 71836 
Ideal Cement Co., a subsidiary of Ideal Box 8789 „ een Pn Howard. 
Basic Industries Inc.! Denver, CO 80201 
Clays: 
Acme Brick Co., a division of Justin Box 425 Pits and plants. _ _ Hot Spring and 
Industries Inc. Fort Worth, TX 76101 Sebastian. 
Arkansas Lightweight Aggregate Corp El Dorado, AR 71730_ _ __ Pit and plant Crittenden. 
Eureka Brick & Tile o Box 379 Mine Johnson. 
Clarksville, AR 72830 
A. P. Green Refractories Co., a subsid- Box 6057 Pit and plant Pulaski. 
iary of United States Gypsum Co. Little Rock, AR 72216 
um: 
arrison Gypsum Co. Ine Box 336 Mine Pike. 
Lindsay, OK 73052 
Weyerhaeuser Co., Dierks Div _ _ _ _ — Route 4, Box 78 Mine and plant Howard. 
N ashville, AR 71852 
Lime: 
Arkansas Lime Co., a subsidiary of Box 2356 Quarry and plant Independence. 
Rangaire Corp.! Batesville, AR 72501 


See footnotes at end of table. 
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Table 5.— Principal producers —Continued 


Commodity and company Address Type of activity County 
Perlite (expanded): 
Strong-Lite Products Corp ________ Box 8029 Fan! Jefferson. 
Pine Bluff, AR 71611 
Sand and gravel: 
Construction: 
Jeffrey Sand C0o Box 998 Pits and plants. _ — Faulkner, 
Fort Smith, AR 72901 Pulaski, 
Sebastian 
St. Francis Materials Co., a division Box 999 ci Hec ccc lc Calhoun, 
of Ben M. Hogan Co. Inc. Forrest City, AR 72335 Craighead, 
Poinsett, 
St. Francis 
Industrial: 
Gifford-Hill & Co. Inc. Box 6615 Pits sud Miller 
ih? fie LA 71106 
Silica Products Co. Ine Box 24 FCC Izard. 
| Guion, AR 72540 
Stone: 
Granite: 
Freshour Construction Co. Ine Drawer AF Quarry _______ Pulaski. 
Cabot, AR 72023 
McGeorge Contracting Co. Ine Box 7008 Quarries _____~_ Do. 
Pine Bluff, AR 71611 
Minnesota Mining & Manufac- 3M Center, 224-65 W Quarry ------- Do. 
turing Co. St. Paul, MN 55101 
Limestone: 
McClinton-Anchor Co., a subsidiary Box 1367 Quarries ______ Benton, 
of Ashland Oil Inc. Fayetteville, AR 72701 Madison, 
Washington. 
Midwest Lime Co Box 2608 Quarr Independence. 
Batesville, AR 72501 
Sandstone: 
Arkhola Sand & Gravel Co.,' a Box 1627 Quarries ______ Crawford and 
subsidiary of Ashland Oil Inc Fort Smith, AR 72901 Sebastian. 
H M B Construction Co- _______ Box 5606 Quarry _______ Sevier. 
Texarkana, TX 75501 
Ben M. Hogan Co. Inc.. Box 2860 Quarries " White. 
Little Rock, AR 72203 
M & M Rock Co. Ine Box 1190 PEREIS: s EE Faulkner, 
Conway, AR 72032 Perry, 
White. 
Slate: 
Bird & Son Inne Drawer 151 Quarr/ Montgomery. 
Glenwood, AR 71943 
Sulfur (recovered): 
Ethyl Corp., Arkansas Div _______ _ Box 729 Sulfur recovered Columbia. 
Magnolia, AR 71753 in bromine 
extraction. 
Phillips Petroleum CT OOo 724 Adams Wird Sulfur recovered as Lafayette. 
Bartlesville, OK 74004 a byproduct of pe- 
troleum refining. 
Talc: 
The Milwhite Co. Ine Box 15038 Mine and plant Saline. 
Houston, TX 77020 
Vanadium: 
Union Carbide Corp., Metals Div ____ Route 6, Box 943 Mine and mill ...... Garland. 
Hot Springs, AR 71901 
Vermiculite (exfoliated): 
W. R. Grace & ko 62 Whittemore Ave. Plant Pulaski. 
Cambridge, MA 02140 
Strong- Lite Products Cord Box 8029 ee: (| Seed arenes Jefferson. 
Pine Bluff, AR 71611 
1Also produced limestone. 


? Also produced construction sand and gravel in Ouachita County. 
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The Mineral Industry of 
California 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the California Department of 
Conservation, Division of Mines and Geology, for collecting information on all nonfuel 
minerals. 


By F. V. Carrillo, J. F. Davis, and M. A. Silva? 


California continued as the leading State tion industry and a generally rebounding 
in the Nation in the production of nonfuel economy in the State following the reces- 
minerals. Value for 1984 rose to $2.0 billion, sion of 1982. Most industrial mineral oper- 
a 12% increase from that reported in 1983. ations were near capacity throughout most 
The increase in value was attributed to the of the year, as output increased over that of 
continued gradual recovery in the construc- 1983. 


Table 1.—Nonfuel mineral production in California! 


1983 1984 
Mineral , ue . 
Quantity (thousands) Quantity (thousands) 
Boron mineraas thousand short tona... 1,303 $439,181 1,367 $456,687 
Cement (portland). — - - D „ do ... 7,561 420,949 8,715 520,026 
Cl o oen f do. ... 1,816 18,255 2,100 23,868 
rr ³ A NA 300 NA 500 
Gold (recoverable content of ores, etc. troy ounces . 38,443 16,300 85,858 80,965 
Gypsum nulo E E aS thousand short tons 1,213 10,668 1,382 12,443 
Line -eea a do... 858 22,994 406 26,827 
Poat e rele oro ³·˙◻n y m- y Aa do____ 13 612 W W 
FF ee Lic cat do... 65 1,582 80 1,600 
Sand and gravel: 
Construction do— eg, 000 e308, 700 102,420 860,427 
Industrial. ß do. ... 2,150 34,066 2,281 89,176 
aiva (recoverable content of ores, etc.) thousand troy ounces. _ 27 308 W W 
ne: | 
Crusedld thousand short tons. . 35,582 146,289 *38,600 *158,000 
Dimension 22.02 ũ . do___ 20 2,839 22 92,990 
Talc and pyrophyllite. _..__________________- do... 71 1,289 74 1,642 


salts, rare-earth metal concentrate, salt, sodium carbonate, 
sodium sulfate, tungsten ore and concentrate, wollastonite, and 
values indicated by symbol Tn XX "359,218 XX 368,294 


J E E E XX "1,183,550 XX 2,008445 


*Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 
included with "Combined value" figure. XX Not applicable. 

1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 

3Excludes fire clay; value included with Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in California, by county! 


(Thousands) 

County 1982 1983 Mags ipd viru d RE 
Alameda W W _ Salt, stone (crushed), clays. 
Amador W Sand (industrial), stone (crushed), clays. 
lll 8 $1,814 Q3) 

Calaveras 28,44 W Asbestos, cement, talc, stone (crushed). 

Colusa. —-—------------—- (*) Stone (crushed). 

Contra Costa 8,489 $17,322 Stone (crushed), sand (industrial), lime, clays. 

Del Norte 3 Stone (crushed). 

El Dorado 112 1,870 Do. 

Fresno 12,244 1,081 Stone (dimension), gold, clays, silver, stone (crushed). 

G30 c E W Lime, stone (crushed). 

Humboldt 1.081 309 Stone (crushed). 

Imperial _______________ W 21,898 Stone (crushed), gypsum, gold, lime. 

ö»öô ³·Ü0 A eee 25,076 31,854 Boron minerals, tungsten, stone (crushed), perlite, 
talc, clays, dre copper, silver, gold, stone 
(dimension), lead. 

KI usen aen 410,487 466,532 Boron minerals, cement, stone (crushed), clays, 
sum, gold, stone (dimension), silver, copper, lead. 

ee ae ĩ te ee W Gypsum. 

Leke —-— — —— 1,322 1,261 Stone (crushed). 

Lassens W W Diatomite, stone (crushed). 

Los Angeles 54,405 8,198 Stone (crushed), lime, stone (dimension), clays. 

Madera W W Tungsten, stone (dimension), pumice, stone (crushed). 

Marini W W Stone (crushed), aaye 

Mariposa W 28 Gold, stone (crushed), stone (dimension), copper, silver. 

Mendocino 964 3) 

Merced ________________ 1,342 3) 

Modoc. --------------—- W 1,168 Stone (crushed), peat. 

„ 979 1,050 Pumice, stone (crushed), clays, talc, gold, silver. 

Montereryh)h) h 21,981 W aerei ae stone (crushed), lime, sand 

industrial). 

Napa _________________ W W Stone (crushed), salt, stone (dimension). 

Nevada ________________ W W Clays, stone (crushed). 

Orange 14.926 W Sand (industrial), feldspar, clays, stone (crushed). 

CTC es W 674 Clays, stone (dimension), stone (crushed). 

PIumBag —— icm W W Stone (dimension), stone (crushed), gold. 

Riverside 93,143 W Cement, iron ore, stone (crushed), dass. wollastonite, 
gypsum, sand (industrial), stone (dimension). 

Sacramento W W Clays. 

San Benito W W Stone (crushed), asbestos, clays. 

San Bernardino 410,433 428,972 Cement, sodium carbonate, boron minerals, rare-earth 
minerals, stone (crushed), sodium sulfate, potassium 
salts, » gold, clays, salt, calcium chloride, lime, iron 
ore, feldspar, silver, tatc, Lear 

San Diego 36,366 16,326 Send (industrial), stone ( ed), stone (dimension), 
feldspar, salt, magnesium compounds, gypsum, 
clays, tungsten. 

San Joaquin _____________ 8,582 W Lime, gold, peat, silver. 

San Luis Obisso W W Stone (crushed), gypsum, stone (dimension). 

Mateo 19,830 W Magnesium compounds, salt, stone (crushed). 

Santa Barbara W W Diatomite, lime, stone (crushed), stone (dimension). 

Santa Clara _____________ W Cement, stone (crushed). | 

Santa Crunggg 30,440 W emen, — 8 (crushed), sand and gravel (industrial), 
clays, peat. 

/ 21.187 W Cement, stone (crushed), clays, copper. 

F§»êé¹äAA. 8 W W Cold. 

Siskiybvl(bbu „ W 848 Stone (crushed), pumice. 

e 1.250 W Stone (crushed). 

Sonoma - - ------------—- 7,483 3,595 Do. 

/c 4,891 W Gold, clays, silver. 
rr. i es W W Clays. 

Tehama________________ 184 197 Stone (crushed). 

ini 88 W 109 Do. 

Tule- P 3,271 W Do. 

Tuolumne _ W Stone (crushed), lime. 

Ventura.  — 2 16,417 6,647 Sand (industrial), clays, stone (crushed), gypsum. 

y A8 W Lime. 
JJ; ĩðͤK 8 3,570 W Gold, clays, silver, stone (crushed). 

Undistributed*  . . . .... 262,994 465,920 

Sand and gravel (construction) XX €308,700 

ne: 

Crushed. |... €105,400 XX 

Dimension r e2 727 XX 
Total, _____------ a 71,611,846 1,783,550 


*Estimated. Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

1No production of nonfuel mineral commodities was reported for counties not listed. 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction). 

Less than 1/2 unit. 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

5Data may not add to totals shown because of independent rounding. 
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California was the sole producer of boron 
minerals and ranked first among the States 
in the production of asbestos, diatomite, 
rare-earth metal concentrate, construction 
sand and gravel, sodium compounds, and 
tungsten. It ranked second in the produc- 
tion of natural calcium chloride, portland 
cement, calcined gypsum, magnesium com- 
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ate, pyrophyllite, and wollastonite. 

Industrial minerals accounted for the 
bulk of California's nonfuel mineral produc- 
tion, comprising more than 90% of the 
State's mineral production value. Thirty 
mineral commodities, including seven me- 
tallic minerals, were produced in California 
in 1984. 


pounds, expanded perlite, sodium carbon- 


Table 3.— Indicators of California business activity 


19827 1983 1984” 
Employment and labor force, annual average: 

JJ; %%ĩ0ʃlr—— ͤ EE EL LE thousands 24,097 25,186 25,622 
Total civilian labor forrre „„ do... 12,184 12,269 12,503 
Unemployymentull «44 „„ do— 1.211 1.185 972 
Employment (nonagricultural): 

ining total! __________________________ sss ss22 ac do- 50.4 48.1 49.6 
Metal mining do... 1.9 1.7 1.5 
Nonmetallic minerals except fuels_ „ do... 6.6 6.3 6.6 
Oil and gas extraction?____________________________ do 40.3 39.9 NA 
Manufacturing totll“4.lddddJ.‚”z. .... do- 1,945.4 1,936.5 2,047.0 
i metal industries do____ 47.6 43.5 42.0 
Stone, clay, and A ret products . do 50.4 48.7 51.1 
Chemicals and allied produetsv 2 .--- do 64.5 62.4 64.2 
Petroleum and coal products ss do- 31.7 31.0 30.0 
eee, ß e e do_ ___ 349.0 369.3 442.8 
Transportation and public utilitiinese do... 542.8 536.9 548.9 
Wholesale and retail trade do 2, 275.3 2,343.9 2,512.2 
Finance, insurance, real estallle! „„ do- 642.4 661.7 695.0 
S%ꝙ̃õ ũ ũ c= ſ0ſſ00uſdſꝙſ½d½%ddd%: yd y E ea a do_ __ 2,269.9 2,345.1 2,527.9 
Government and government enterprises do— 1,735.2 1, 724.3 1,729.8 
Total o tt ei 8 ioe ũ UE LR E Lian M s do... 9,810.3 9,965.9 10,5532 
Personal income: 
Total uo ncc PTT LL PE E millions. . $312,205 $334,400 $371,202 
C emn eo kms ier E ec $12,642 $13,277 $14,487 
Hours an ings: 
Total average weekly hours, production workers ______§________________ 39.2 40.0 40.3 
ining (nonmetallic minerals, except fuels). z 39. 40.7 43.0 
Total average hourly earnings, production workers $9.4 $9.52 $9.77 
ining (nonmetallic minerals, except fuels). z $12.98 $13.75 $14.35 
Earnings by industry: 
Farmlno0mB..- onmino Mene es D De pA E c LRL ML Em en milli $5,0 $4,80 $5,351 
INGUIN esnean pe et ees gers do- $215,701 $233,367 $260,188 
FU 2:25 he 8 do 31.7 $1,740 $1,915 
Metal miniüg ĩ«ĩ ̊]5§24 f Le eau LL do- $33 
Nonmetallic minerals except fuels. ____________________ do- 3168 3188 3218 
Oil and gas extraction ꝛꝛ««“ 22 do- 31.551 $1,514 $1,664 
Manufacturing total - —_ - —- - - ----------------—--—-—-——-——— do $49,276 $52,772 $58,470 
Primary metal industries do- $1,394 $1,328 $1,361 
Stone, clay, and po Pl.. 88 do... $1,240 $1 $1,462 
Chemicals and allied products _______________________ do... $1,635 $1,733 1,877 
Petroleum and coal produetTd? Vs 8 $1,481 $1,576 $1,620 
Construction do $11,168 311,486 313,678 
Transportation and public utilities do $16,069 $17,155 818, 373 
Wholesale and retail trade zt: do- 112797 $38,946 873 
Finance, insurance, real estate do 12,797 $15,177 $17,322 
JJ ↄ / uc e c LE LI LL I x en A do... 189 353, „755 
Government and government enterprises do. .. 338,644 $40,814 844 
Construction activity: 
Number of private and public residential units authorized... 85,704 172,721 221,975 
alue of nonresidential construction millions —  $7,496.8 $8,821.5 $10,915.8 
Value of State road contract awards do. ___ $390.0 4260.0 $555.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 6,034 7,035 9,316 
Nonfuel mineral production value: 
T crude mineral valeur millions._ 51, 611.8 $1,783.6  $2,003.4 
Value per capita -————--------------------—-—-—-—--—-———-————- $65 $71 $78 


PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Total value of nonfuel mineral production in California. 


Trends and Developments.—A rising 
trend in mineral production and value was 
evident in 1984 as the State's economy 
improved. Exploration for and development 
of precious and strategic minerals contin- 
ued throughout the year. At yearend, 
Homestake Mining Co.'s projected 200,000- 
ounce-per-year McLaughlin gold project in 
Napa County neared completion. Gold 
Fields Mining Corp. began full-scale con- 
struction in May on a 100,000-ounce-per- 
year heap leach carbon-in-pulp recovery 
plant at its Mesquite property in Imperial 


County. 

There was extensive exploration activity 
during 1984—chiefly for gold. For further 
information, reference should be made to 
the “Gold” heading under the “Metals” 
section of this chapter. 

The President signed a bill designating 
1.8 million additional acres of land in Cali- 
fornia as "wilderness," essentially closing 
these areas to mineral exploration and 
production, and bringing the total amount 
of U.S. Forest Service-designated wilderness 
lands in California to 4 million acres. 
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Figure 2.—Principal mineral producing localities in California. 
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Legislation and Government  Pro- 
grams.—The California State Mining and 
Geology Board assumed new responsibilities 
for developing guidelines and priorities for 
mineral resource conservation and mining 
under California's Surface Mining and Rec- 
lamation Act (SMARA). During 1984, the 
board continued work on the designation of 
aggregate resources in two major metropoli- 
tan areas and initiated the process in seven 
other regions. 

Resource designations were completed for 
the western San Diego County region and 
the San Francisco-Monterey Bay areas. The 
board also decided to proceed with the 
designation of aggregate resources in these 
regions. Additional classifications were pre- 
pared for the nonurban program in the 
Sierra Nevada foothills and the California 
Desert Conservation Area (CDCA). During 
the year, the board accepted and formally 
transmitted classification reports for the 
Placerville, Georgetown, and Sutter Creek 
U.S. Geological Survey 15-minute quadran- 
gle map sheets. The board also accepted and 
formally transmitted nonurban classifica- 
tion reports for three areas in the CDCA 
area—the Kelso, Mescal, and Halloran 
Springs 15-minute quadrangles. 

SMARA was amended in the legislature 
by Assembly bill (AB) 1110 (AREIAS- 
Chapter 254, Statutes of 1984) to provide the 
means to identify areas where surface min- 
ing operations could pose potential threats 
to State highway bridges. AB 1110 allows 
the California Department of Transporta- 
tion to provide early input to such proposed 
mining projects and to insert conditions 
in the permit language to mitigate poten- 
tial detrimental impacts to State highway 
bridges. 

The California Department of Conserva- 
tion’s Division of Mines and Geology con- 
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tinued work on mineral land classification 
studies. Nonurban studies were completed 
for the Folsom quadrangle in Sacramento, 
El Dorado, Placer, and Amador Counties, 
and for the Auburn quadrangle in El Dora- 
do and Placer Counties. Mineral land classi- 
fication studies (urban) were completed for 
the following aggregate-production con- 
sumption areas: Saugus-Newhall, Palmdale, 
Claremont-Upland, San Bernardino, South 
San Francisco Bay, and Monterey Bay. 

Six mineral commodity reports were 
published, and occurrence and favorability 
maps for nine strategic minerals (at a scale 
of 1:1,000,000) were completed. Regional 
geologic mapping for the San Bernardino 
quadrangle was completed. Marine geology 
studies continued on a major synthesis of 
offshore California geologic mapping. Geo- 
thermal resource assessment studies, fund- 
ed by the U.S. Department of Energy for 
geothermal resources in the vicinity of U.S. 
Naval facilities in the San Diego and Long 
Beach-Seal Beach areas, were completed. 

The Mining and Mineral Resources and 
Research Institute at the University of 
California in Berkeley received a grant 
from the U.S. Bureau of Mines for oper- 
ations and research, and the U.S. Bureau of 
Land Management distributed more than 
$35 million to California as its share of 
Federal mineral leasing receipts received 
during 1984. 

Preliminary exploration continued in a 
section of the Pacific Ocean floor off the 
coast of northern California and southern 
Oregon. The Gorda Ridge Task Force, com- 
posed of officials from California, Oregon, 
and the Federal Government, met for the 
first time in December to coordinate re- 
search and exploration efforts to determine 
the extent and magnitude of mineral re- 
sources on the seamount crusts. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Asbestos.—California again led the Na- 
tion in production of asbestos from mines in 
Calaveras and San Benito Counties. The 
Copperopolis Mine of Calaveras Asbestos 
Ltd. and Calidria Corp.'s Santa Rita Mine in 
San Benito County were the sole producers. 

Boron Minerals.—California was the on- 
ly domestic source of boron minerals, princi- 
pally in the form of sodium borate. United 
States Borax & Chemical Corp., a subsidiary 
of RTZ Corp. in London, England, operated 
a mine and processing plant in Kern County 
that continued to supply the major portion 
of the State's domestic production. Kerr- 
McGee Chemical Corp. operated its Trona 
and Westend plants in San Bernardino 
County to produce a variety of borate prod- 
ucts. 

American Borate Co., a wholly owned 
subsidiary of Owens-Corning Fiberglas 
Corp, mined colemanite and ulexite- 
probertite at its mine in Death Valley 
National Monument. The colemanite prod- 
uct was trucked to Dunn for blending, 
storing, and shipping by rail to manufactur- 
ers of textile-grade glass fibers. Colemanite 
from this mine was ground and processed at 
the Walsh washing and calcining plant at 
Amargosa, NV (formerly Lathrop Wells). A 
flotation plant adjacent to existing facilities 
at Amargosa processed colemanite by a 
patented process. 

Kerr-McGee operated the Trona and 
Westend plants at Searles Lake in San 
Bernardino County to produce refined sodi- 
um borate compounds and boric acid from 
lake brines. 

U.S. Borax processed sodium borates and 
hydrous derivatives and hydrous boric acid 
at the boron refinery in Kern County. 
Crude sodium borate-rasorite 46, a pentahy- 
drate, and its anhydrous derivative were 


produced for foreign — Installation 
of new equipment was completed to im- 
prove the recovery of borax. 

Calcium  Chloride.—Natural calcium 
chloride production was reported from 
three operations in San Bernardino County. 
Leslie Salt Co., a subsidiary of Cargill Inc., 
reported production from its Amboy plant; 
National Chloride Co. of America from its 
Bristol Lake plant; and Hill Bros. Chemical 
Co. from its Cadiz plant. Leslie Salt was the 
largest producer. 

Cement.—California ranked second in 
the Nation, behind Texas, in the production 
of finished portland cement. N early all of 
the reported cement production in the State 
was of that variety. A production increase 
of about 16% from 1983 output was reported 
from 11 plants. 

California Portland Cement Co., Los An- 
geles, merged with Conrock Co., a Los An- 
geles-based rock products and concrete com- 
pany, to form CalMat Co. Work continued 
on CalMat’s cogeneration project at its Col- 
ton plant, which is expected to cost $40 
million and make the plant self-sufficient 
for electrical power. 

Lone Star Industries Inc. acquired a 50% 
interest in Pacific Coast Cement Corp. of 
Long Beach. 

Southwestern Portland Cement Co.’s new 
$100 million Victorville cement plant went 
into operation in the fall at a production 
rate of 2,650 short tons per day. Monolith 
Portland Cement Co. installed a new raw 
mill and blending and raw materials stor- 
age facility at its Glendale plant. x 

The San Andreas cement plant of Gen- 
star Cement and Lime Co. remained closed 
throughout 1984. In late October, Genstar 
announced the purchase of the former 
Stinnes Cement Terminal at the Port of 
Stockton for approximately $7.5 million. 


Table 4.—California: Portland cement salient statistics 
(Short tons unless otherwise specified) 


Northern California Southern California California total 
1983 1984 1983 1984 1983 1984 
Number of active plants 3 3 8 8 11 11 
Production 2, 123, 611 2,518,081 5,386,466 6,204,049 7,510,077 8,722,130 
Shi ts from mills 
Dy. o cs um 2,280,7 2,507,005 5,285,972 6,208,306 7 3985 8,115,311 
e EE $117, 560, 387 $149, 566, 255 eco ri $310, 459, 887 420,949,064 8520, 026, 142 
Stocks at mills, Dec. 33 166, 352 234, 521 306 94 2 470, 985 541, 463 
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Clays.—Production of 2.1 million short 


tons of clay and shale in 1984 was reported 
from 34 companies in 22 counties through- 
out the State. Common clay and shale 
comprised the bulk of the clays produced 
with smaller amounts of kaolin, ‘bentonite, 
fire clay, and ball clay. 

The principal uses of clays produced were 
in construction materials, pet waste absorb- 
ents, sewer pipe, and paint. 

Major producers of common clay and 
shale included Allied Chemical Co. in 
Amador County, Port Costa Materials Inc. 
in Contra Costa County, Excel Minerals Co. 
and General Portland Cement Inc. in Kern 
County, Lincoln Clay Products Co. in Placer 
County, Lone Star in Santa Cruz County, 
and Lightweight Processing Co. in Ventura 
County. The leading bentonite producer in 
California was Lowes Inc. of Kern County. 
Standard Industrial Minerals Co. was the 
leading producer of kaolin from mines in 
Inyo and Mono Counties. Fire clay was 
produced in Amador County and ball clay in 
Stanislaus County. 

Diatomite.—California continued as the 
leading diatomite producer in the Nation. 
Principal producing companies were Grefco 
Inc. and Manville Products Corp. in Santa 
Barbara County and Lessenite Industries 
Inc. in Lassen County. The major producer 
was Manville Products from its operation 
near Lompoc. 

American Resources Equity Corp. of Den- 
ver, CO, mined diatomite in Shasta County 
and shipped unprocessed material within 
the State for use as a silica source in 
making cement. 

Feldspar.—The production of feldspar- 
silica mixtures was reported from Calspar 
Inc.'s San Bernardino plant, Crystal Silica 
Co.'s Oceanside plant in San Diego County, 
and the Owens-Illinois Inc. Mission Viejo 
plant in Orange County. 

Gypsum.—California ranked second in 
the Nation in the production of calcined 
gypsum during 1984 and fifth in the produc- 
tion of crude gypsum. 

Crude gypsum output was reported from 
Imperial, Kern, King, Riverside, San Ber- 
nardino, San Luis Obispo, and Ventura 
Counties. Calcined gypsum was produced in 


Alameda, Contra Costa, Imperial, and Los 


Angeles Counties. Byproduct gypsum was 
produced in Contra Costa, Fresno, and San 
Joaquin Counties. 
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Lime.—California ranked 12th among the 
38 States and Puerto Rico reporting lime 
production in 1984. Output of 405,718 short 
tons was 1896 more than that reported in 
1983. E 
. Kaiser Aluminum & Chemical Corp. sold 
its Natividad dolomitic lime and refractory 
dead-burned dolomite plant and facilities, 
in Monterey County, to the National Re- 
fractories & Minerals Corp. at yearend. 

Magnesium Compounds.—Magnesium 
compounds were produced from hydrated 
dolomitic lime and sea water by Kaiser 
Aluminum in Monterey County. Dolomite 
from the Natividad quarry, 5 miles nórth- 
east of Salinas, was calcined to remove CO; 
and shipped to Moss Landing for processing 
with sea water for magnesia recovery. : 

Merck & Co. Inc. produced magnesium 
oxide, magnesium hydroxide, and magne- 
sium carbonate at its San Mateo County 
plant. Western Magnesium Corp. produced 
magnesium chloride: crystals at its San 
Diego County operation. 

Peat.—Radel Inc. in Modoc County and 
Hyponex Corp. in Santa Cruz County were 
the only producers. Peat production was 
1596 less than that reported in 1983. 

Perlite.—California ranked second in the 
United States in the production of both 
processed and expanded perlite. Perlite was 
mined at the American Perlite Co.'s mine, 
and expanded perlite was produced at seven 
active plants in Los Angeles, San Bernardi- 
no, and San Diego Counties. American Per- 
lite's Redco mill in Los Angeles County was 
the largest producer. 

Potassium Salts.—Kerr-McGee jiroduced 
muriate of potash (60% K;O) and sulfate of 
potash (50% K, O) from plants in San per: 
nardino County. 

Pumice.—California was the third juge 
domestic pumice producer in 1984. Siskiyou 
County was the leading producer of the five 
counties reporting pumice output. Process- 
ed pumice production was reported from 
Inyo, Madera, Mono, and Modoc Counties. 

Tionesta Aggregates Co. and Featherock 
Inc. processed pumicite from operations 
near Tule Lake in Siskiyou County. à 

Principal uses were in abrasives, decora- 
tive building construction, and concrete ag- 
gregate, and as a pesticide carrier for crop 
dusting. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
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even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
estimates made before yearend. 

California's 1984 output of construction 
sand and gravel increased more than 26% 
in quantity and 33% in value from that 


109 


reported in 1982, again making it the lead- 
ing producer among the States. 

California Portland and Conrock, one of 
the Nation's leading construction sand and 
gravel producers, merged during the year to 
form a new company known as CalMat Co. 


Table 5. —California: Construction sand and gravel sold or used in 1984, 
by major use category 


Includes road and other stabilization (cement and lime). 
*Includes other unspecified uses 


— e  — c — a a o — — ewe — — —— — c — — 
* 


thousand Value Value 

short tons (thousands) per ton 
Pee 33,872 $126,088 $3.72 
„ 2.879 12.442 4.32 
of 1.018 3.823 3.15 
„ 11.881 44,410 3.74 
„ 15,758 52.440 3.33 
8 6,318 17,932 2.84 
8 200 334 1.67 
8 83 331 3.99 
„ 30,410 102,569 3.37 
PX 102,420 360,427 3.52 


Data may not add to totals shown because of independent rounding. 


Industrial.—Industrial sand production 
of 2,281,331 short tons was reported from 10 
operations in 8 counties. Three companies 
each produced more than 200,000 tons. In- 
dustrial sand was used primarily in glass 
containers, fiberglass, flat glass manufac- 
ture, and blasting. California ranked fourth 
nationally in 1984 in the production of 
industrial sand. 

California Silica Products Co., a subsid- 
iary of Ogleby Norton Co., acquired the 
Owens-Illinois Inc. silica sand operation 
near San Juan Capistrano, which produces 
mainly glassmaking sand. Yuba Natural 
Resources Inc. of Marysville formed a joint 
venture with Georgia Kaolin Co. of Eliza- 
beth, NJ, to produce silica flour. The new 
company, Yuba Silica Inc., in Marysville, 
was expected to start producing in the first 
half of 1985. 

Sodium Compounds.—California was the 
Nation’s largest sodium sulfate producer in 
1984 and the second largest sodium carbon- 
ate producer. All sodium sulfate production 
was from Kerr-McGee’s Westend plant, 
where natural brines were pumped from 
Searles Lake. Sodium carbonate production 
was reported from Kerr-McGee's Argus and 
Westend plants in San Bernardino County. 
Lake Minerals Co. experimented with solar 
energy in refining trona aggregate from 
soda ash near the shores of Owens dry 


lake, Inyo County. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

California was among the top 10 produc- 
ing States for crushed and broken stone in 
1984. Production was estimated to be about 
3 million short tons more than the reported 
1983 production of 35,582,000 tons. In 1984, 
output of crushed stone was reported from 
26 counties. 

A new source of crushed stone was pro- 
posed for development in southern Alameda 
County by the Oliver de Silva Co. The East 
Bay Regional Park District gave tentative 
support by donating 320 acres of land to the 
project to develop 123 million tons of basalt 
on Apperson Ridge. 

Sulfur (Recovered).—Byproduct sulfur 
was recovered at 15 oil refineries—4 in 
Contra Costa County, 9 in Los Angeles 
County, 1 in Santa Barbara County, and 1 
in Solano County. California's 1984 produc- 
tion of more than 500,000 metric tons rank- 
ed fourth among the States for recovered 
elemental sulfur. Chevron U.S.A. Inc.'s re- 
finery at El Segundo, Los Angeles County, 
was the largest producer. 

Talc and Pyrophyllite.—California rank- 


110 


ed sixth among the 11 producing States 
reporting talc and pyrophyllite production 
in 1984. Crude talc ore came principally 
from five operations in Inyo and San Ber- 
nardino Counties, with some production 
reported from one mine in Calaveras Coun- 
ty. Processed talc production was reported 
from six operations in San Bernardino, Los 
Angeles, Inyo, Calaveras, and Sacramento 
Counties. 

Pyrophyllite was produced and processed 
in Mono, San Bernardino, and Inyo Coun- 
ties. North American Refractories Co.'s 
Victorville operations in San Bernardino 
County were idle during the year. 

Vermiculite (Exfoliated).—California 
ranked first among the 29 States reporting 
exfoliated vermiculite production in 1984. 
W. R. Grace & Co. was the sole producer 
from plants in Newark (Alameda County) 
and Santa Ana (Orange County) Almost 
two-thirds of the vermiculite output was 
used in fireproofing. 

Wollastonite.—California was the only 
State other than New York—the major 
producer—to report wollastonite production 
in 1984. Pfizer Inc. was the State's sole 
producer from an operation in Riverside 
County. 


METALS 


Copper.—Over one-half of California's 
copper output was produced from copper 
precipitates of the Iron Mountain Mine in 
Shasta County. The remainder was recov- 
ered as a byproduct from gold, silver, or 
tungsten mining. Despite closure during 
much of the year, the Pine Creek Mine in 
Inyo County was the principal producer of 
byproduct copper from its tungsten oper- 
ations. Five gold and silver mines in Inyo, 
Kern, and Shasta Counties also reported 
byproduct copper recovery. 

Gold.—Nine lode mines, five placers, and 
one dredging operation reported gold pro- 
duction in California during 1984. Gold was 
also recovered from sand and gravel oper- 
ations. Total gold recovery of more than 
85,000 troy ounces was more than twice that 
of 1983. The Picacho Mine in Imperial 
County and the Grey Eagle Mine in Siski- 
you County were the major lode producers. 
Significant amounts were also recovered 
from bucket-line dredging in Yuba County 
and from sand and gravel operations. 

Site preparation and construction neared 
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completion at Homestake's McLaughlin 
Mine in Napa County. 

Gold Fields, a wholly owned subsidiary of 
Consolidated Gold Fields PLC, began con- 
struction of a large open pit heap leach gold 
mining operation at Mesquite, 35 miles east 
of Brawley, in Imperial County. - 

Chemgold Inc. the U.S. subsidiary of 
Glamis Gold Ltd., completed its second full 
year of production at the open pit Picacho 
Mine; the heap leach operation was report- 
ed by the company to be producing at a rate 
of about 2,000 ounces per month toward 
yearend. 

Community opposition and lower gold 
prices forced Placer Services Corp. to post- 
pone indefinitely its plans to open the San 
Juan Ridge gold property. In November, the 
voters of El Dorado County passed an initia- 
tive prohibiting mining within 10,000 feet of 
homes, schools, or businesses. ; 

Placer Services continued to operate the 
Yuba 21 bucket-line dredge near Hammon- 
ton in Yuba County. Modification was be- 
gun of a larger dredge, the Yuba 17. | 

Development continued at Golden Bell 
Resources Inc.'s Pine Tree project in south- 
ern Mariposa County. Inca Resources com- 
pleted hydrological work, engineering, and 
feasibility studies at its Rich Gulch proper- 
ty in Plumas County. NERCO Minerals Co., 
a subsidiary of Pacific Corp. of Portland, 
OR, signed an agreement with Mother Lode 
Gold Mines Consolidated to do exploratory 
drilling at the latter's Mountain King-Royal 
Mine in Calaveras County. Amselco Miner- 
als Inc., a subsidiary of British Petroleum 
Corp. Ltd., started a major exploration pro- 
gram on Beaver Resources Kramer Hills 
property in San Bernardino County. Cous 
Creek Copper Mines Ltd. began preliminary 
exploration at its Shoshone Mine’s unit in 
Inyo County. Northcal Resources explored 
its Gold Cliff property near Angel’s Camp in 
Calaveras County. Sunshine Mining Co. 
continued exploration at its Bellevue gold 
property, an underground placer gold mine 
in Plumas and Sierra Counties. 

Additional exploration and development 
was reported in Calaveras, Mariposa, El 
Dorado, Sierra, Siskiyou, and San Bernardi- 
no Counties, and the Brush Creek Mining & 
Development Corp. mined 1,275 short tons 
of ore during the year at the Brush Creek 
Mine in Sierra County. 


THE MINERAL INDUSTRY OF CALIFORNIA 111 


Table 6 California: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


C Gold Silver 
treated? 
Lode Placer (metric ore, Value TOY, Value 
1982, to taal 11 6 35,791 10,547 83, 964, 725 34,048 3270, 683 
1983, total 9 4 1510, 066 38,443 16, 299, 832 26,899 307, 725 
1984: 
Mono 1 ac 2,431 278 100,263 5,261 42,828 
Shasta NE x 204 HR ES ae HOS 
Siskiyou_ - - ---- -—--—- 1 2 W W W 87,915 715,686 
Other? . 7 8 W W W W 
Total 9 5 W 485,858 430,965,37 5 W W 
Copper Lead 
Metric Metric a 
e ue 
tons Value tons Value 
1982, total. ..________ _ W W W W $4,433 
1983, total! W W W W 16, 840, ui 
1983: 
Mono PeF € NOS es ad 143,091 
Shasta 96,270 s "EN 96,210 
Siskiyouu — pon ETA Et So W 
Other W W W W W 
F W W W W W 


"Revised. W Withheld to avoid disclosing company proprietary data. 


lOperations from which gold and silver are recovered as byproducts from sand and gravel o 
from which silver and copper are recovered as byproducts of tungsten ore are not coun 


*Does not include gravel washed. 


rations and operations 


as producing mines. 


*Includes the following counties which are not listed to avoid disclosing proprietary data: Del Norte, Fresno, Imperial, 


Inyo, Kern, San Joaquin, Sierra, ror BE and Yuba. 
Includes items indicated by symbol W. 


Iron Ore.—Production of crude iron ore 
continued to decline in the State; output 
was limited to small amounts of ore from 
the Baxter and Beck Mines in San Bernar- 
dino County. Kaiser Steel Corp. shipped 
concentrates and agglomerates from its 
Eagle Mountain plant in Riverside County. 

Iron and Steel.—California Steel Indus- 
tries reopened the hot-strip mill and pick- 
ling lines at the former Kaiser Steel slab 
steel plant in Fontana. The idled Kaiser 
Steel mill at Fontana was purchased in 
August by California Steel and was reopen- 
ed in September after a 10-month shut- 
down. Kaiser Steel’s Eagle Mountain Mine, 
a producer of iron ore, was retained by 
Kaiser Steel and remained idle. l 

Lead.—Only a small amount of lead pro- 
duction was reported in the State during 
1984. Lead was recovered as a byproduct 
from gold and silver production in Kern 
County. 

Molybdenum.—All of California's 1984 
molybdenum production was a byproduct 
from tungsten recovery at Umetco Minerals 
Corp.s Pine Creek Mine in Inyo County. 
Umetco is a newly formed aubeldiary of 
Union Carbide Corp. 


Nickel.—Activity at California Nickel 
Corp.s Gasquet Mountain nickel-cobalt 
property in Del Norte County was limited to 
assessment work and technical data collec- 
tion for environmental studies. 

Rare-Earth Metal Concentrate.—The 
1984 output of rare-earth metal concentrate 
in California was 51% higher than that of 
1983. Molycorp Inc.’s Mountain Pass oper- 
ation in San Bernardino County produced 
about 50% of the world’s rare-earth oxide 
production. The major use was as a catalyst 
for petroleum cracking plants. Other uses 
included iron and steel additives, ceramics, 
metal, glass, and electronics. 

Silver.—The value of California's 1984 
silver production more than doubled that of 
1983. The quantity produced more than 
tripled, principally owing to increased pro- 
duction from lode gold and silver mines in 
Siskiyou, Mono, and Imperial Counties. 
Lode production of silver was also report- 
ed from Inyo and Kern Counties. Small 
amounts of placer silver production were 
reported from Fresno, San Joaquin, Siski- 
you, and Stanislaus Counties, and from 
bucket-dredge operations in Yuba County. 

Tungsten Ore and Concentrate.—Cali- 
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fornia ranked first among the four States 
reporting tungsten production. Nearly all of 
the reported production in the United 
States in 1984 was from California. 
Tungsten ore production was reported 
from five mines in Inyo, Kern, Los Angeles, 
and Madera Counties. Despite shutdowns, 
Union Carbide remained the leading pro- 
ducer of crude ore and concentrates from its 
Umetco Pine Creek Mine in Inyo County. 
Teledyne Tungsten's Strawberry Mine in 
Madera County was the second largest pro- 
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closed in October 1983, and the mill closed 
in March 1984. Beth the mine and mill 
reopened late in the year, with 113 workers 
recalled. Restrictions on access limited 1984 
production at the Curtis Tungsten Co.’s 
Androw Mine to about 20,000 pounds of 
concentrate. Production was also reported 
from the Blue May and Truckee Queen 
Mines in Kern County. 


1State Mineral Officer, Bureau of Mines, Reno, NV. 


*State geologist, California nt of 5 
Divan of Mines and Geology, ande 


, e e e California De nt of iran Divi- 
ducer. Umetco 8 Pine Creek Mine and mill T. Boer ea and Geology. to, CA. 
operated intermittently in 1984. The mine 

Table 7.—Principal producers 
Commodity and company Address Type of activity County 
Asbestos: 
Calaveras Asbestos Ltd |... Box 127 Surface mine and Calaveras. 
Copperopolis, CA 95228 plant. 
Calidria Corp - - - ------------ x SEDET." TR San Benito 
King City, CA 93930 
Boron minerals: 
Kerr-McGee Chemical Corp! _____ Kerr-McGee Center Evaporators and San Bernar- 
Oklahoma City, OK 73125 plant. dino. 
United States Borax & Chemical Box 75128 Surface mine and Kern. 
Corp. Sanford Station plant. 
Los Angeles, CA 90010 
Calcium chloride: 
Leslie Salt Co.,“ a subsidiary of 7200 Central Ave. Solar evaporators San Bernar- 
Cargill Inc. Newark, CA 94560 dino. 
National Chloride Co. of America? _ _ Box 604 addio scs Do 
Norwalk, CA 90650 
Cement: 
California Portland Cement Div., 9300 Flair Dr. Plants Various 
Cal Mat Co. El Monte, CA 91731 
Kaiser Cement Cord 300 Lakeside Dr. 3 PEE Do 
Oakland, CA 94612 
Southwestern Portland Cement Co. Box 937 Plant San Bernar- 
Victorville, CA 92392 dino. 
cel Minerals Oo Box 878 Pitts _ Kern 
111 South La Patera Lane 
Goleta, CA 98116 
Gifford-Hill & Co. Inc., Phoenix Box 47127 Mio AO ic Various 
Cement Co.5 Dallas, TX 75241 
Lightweight Processing Co 9 0 N ria Central Ave. --2.do....-- Ventura. 
" Glendale, CA 91203 
Lincoln Clay Products Co Box 367 . FFC Placer. 
Lincoln, CA 95648 
Lone Star Industries IncG.s  . .. 2800 Campus Dr. CCC Santa Cruz. 
San Mateo, CA 94403 
Port Costa Materials Ine Box 5 Pb Contra Costa. 
Port Costa, CA 94569 
Diatomite: 
Manville Products Corp- -- -----—- 2500 Miguelito Rd. Surface mine and Santa Bar- 
S Lompoc, CA 93436 plant. bara. 
e : . 
California Silica Products Co E ora Highwa Surface mine Orange. 
Crystal Silica Co 3291 Gerat pistrano, cA m Mine and pl Sen Di 
C80 soe ee e ine and plant lego 
T Oceanside, CA 92054 
Chemgold IncG. ) Box 2015 Mine Imperial 
Yuma, AZ 85364 
Noranda Exploration Inc.) Box 788 ei BAO RS Siskiyou 
imi . Happy Camp, CA 96039 
e: 
Kaiser Aluminum & Chemical Corp.“ Box 1938 Surface mine and Monterey 
Salinas, CA 93901 plant 


See footnotes at end of table. 
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Table 7.—Principal producers —Continued 


Commodity and company 


6 Acc EC. 
Owl Rock Products Co... 
Pleasanton Gravel COo 


aar ce ore and concentrate: 
eledyne Tungsten 
Umetco Minerals Corp. a subsidiary 


of Union Carbide Corp 


Vermiculite (exfoliated): 
W. R. Grace & co 


Address 


11831 Vose St. 


North Hollywood, CA 91605 
17992 Mitchell, South 


Irvine, CA 92714 
13290 H Dr. 
Reno, NV 89511 


Union Oil Center 


461 South Boylston St. 
Los Angeles, CA 91017 


Box 2950 Terminal Annex 
Los Angeles, CA 90051 


Box 


Pleasanton, CA 94566 
East 


x 
Pleasanton, CA 94566 
3500 American River Dr. 
Sacramento, CA 95813 


Drawer AD 


Mone CA 92394 
San Andreas, CA 95249 
4709 North El Capitan Ave. 


Suite 109 
Fresno, CA 93711 


Route 2 
Bishop. CA 93514 


1114 Avenue of yt MEE 


New York, NY 100 


Type of activity 


Underground 
mine, 
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Calaveras. 
Madera. 


Inyo. 


Alameda and 
Orange. 


1 Also lime, potassium salts, sodium carbonate, and sodium sulfate. 


3 Also salt. 

Also clays, gypsum, and iron ore. 
*Also clays. 

5 Also cement and industrial sand. 


* Also magnesium compounds. 
Also clays and wollastonite. 
10 Also copper and molybdenum. 
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The Mineral Industry of 
Colorado 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Colorado Geological Survey 
for collecting information on all nonfuel minerals. 


By Karl E. Starch! and Patricia La Tour? 


The value of nonfuel minerals produced 
in Colorado in 1984 was $436.1 million. The 
2996 increase over that of 1983 reversed a 3- 
year decline in nonfuel mineral production 
in the State and was about equal in value to 
the 1976 level of output. The major factor in 
the increase was the return to production of 
the Climax and Henderson molybdenum 
mines in early 1984. An improvement in 
construction and the consequent surge in 
cement output accounted for most of the 
rest of the increase. 

The State ranked 20th among all States 
in nonfuel mineral production, compared 
with 22d in 1983 and 7th in 1981. In 1984, 21 


nonfuel minerals were produced in the 
State, 11 nonmetals and 10 metals. Nonmet- 
als were responsible for 52% of the total, 
and metals, 48%. Cement contributed near- 
ly one-half of the nonmetallic value and, 
with sand and gravel and stone, added to 
well over 90% of the total. Molybdenum 
provided well over one-half of the metals 
value and, adding the value of the base and 
precious metals (gold, silver, copper, lead, 
and zinc), accounted for more than 90% of 
total value. Vanadium made up most of the 
balance. The upturn in output was widely 
shared among the mineral commodities pro- 
duced in the State. 


Table 1.—Nonfuel mineral production in Colorado! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
(eri, CD thousand short tons 459 $2,650 308 $2,111 
Gre)... 8 NA 80 NA 80 
Gold (recoverable content of ores, etc.)) 1 troy ounces. _ 63,063 26,739 60,010 21,643 
J)ôÜô ĩ⅛ðͤ A suse ĩ CE thousand short tons W W 291 W 
Sand and gravel: 
Construction 2.25253 do... 21, 200 81, 600 28,024 87,324 
Industral uc ct ac ah ae ᷑]?7v do. 212 3,233 149 2,213 
aver (recoverable content of ores, etc.) thousand troy ounces. _ 2,146 24,546 2,200 17,909 
tone: 
Crashed 2.2 see UR Eme eo thousand short tons 6,790 22,749 €7,200 ©26,200 
Dimension 22 nU ee LL doi: 3 < 1 86 21 eg87 
Combined value of cement, copper, iron ore, lead, lime, molybdenum, 
peat, perlite, pyrites (1984), salt (1984), tin (1984), tungsten ore and 
concentrate, vanadium, zinc, and values indicated by symbol W ...... XX 175,969 XX 218,515 
Total co ͤr en ee m. ⁰ (((. d uc Ch XX 331,652 XX 436,082 
“Estimated. Revised. NA Not available. | W Withheld to avoid disclosing company proprietary data; value 


included with Combined value figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Colorado, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
Moor. $12,456 (2) 
Alamosa- ------------- W W Peat. l 
Arapahoe |... P W Sand and gravel (industrial). 
Boulder |... 32,825 W Cement, stone (crushed), gold, clays, silver, 
peat, lead, copper. 
Chafffmme 139 W Lime, peat. 
Clear Creek 15,899 W Molybdenum, gold, silver, copper, lead. 
Costilla _.-_-___________ (3) W Stone (crushed). 
Crowl,/cW˖a W 2) 
Custer e E W W Perlite. 
Delta 870 2) 
Denver W 2) 
Dolores —— ccc (3) $471 Stone (crushed). 
Douglas W W Sand and gravel (construction), clays, sand 
and gravel (industrial). 
|| eana 2,419 W Silver, stone (crushed), gold, copper, lead. 
Elbert --------------- W Clays. 
El Páso humi W 3,162 Stone (crushed), clays. 
Fremont. ------------- W W Cement, stone (crushed), gypsum, clays. 
Garfield... 1,513 W Stone (crushed). 
Gilpini n te ee 120 W Gold, silver, lead, copper. 
Grand --------------- W (2) 
Gunnison _____________ 346 (?) 
Huerfanno 7 (2) 
Jacksoesn 41 2) 
qefferseoen 1,449 12,361 Stone (crushed), clays. 
Kit Carson 137 Ts 
Lake. ..— 8 110,656 W Molybdenum, zinc, silver, gold, lead, 
tungsten, copper. 
La Platane W Silver, lead. 
Larimer ______~_______ 12,321 4,263 Cement, stone (crushed), sand and gravel 
(industrial), gypsum, lime, stone 
(dimension). 
LOGON: -sase 88 W W Lime. 
CBO e ee UL t W W Vanadium. 
Mineralal! W W Silver, lead, copper. 
Mof fat W 2) 
Montezuma W 2) 
Montrose _________-_-_- 16,066 W Vanadium. 
Morgan -------------- W W Lime. 
G h⁰!³à 8 W 2) 
Ouray oem ñ W (2) 
Pari onec W 774 Gold, peat, silver, lead, copper. 
Phillips ⁵ ⁵ 9 2 
Pitkin c Lc es W W Iron ore. 
Prowers `- -—----------—-- 590 (2) 
Pueblo- - ------------- W 145  Clays. 
Rio Blanco ------------ W (2) 
Rio Grande W (2) 
POU tae oe Ae eco 404 425 Stone (crushed). 
Saguacgn e W 2) 
San Juan .. _ 25,895 W Gold, zinc, silver, lead, copper. 
San Miguel W W Vanadium, gold, silver. 
Sedgwick kk W W Lime. 
Summit W 2) 
Teller um 8 3,303 W Gold, peat, stone (crushed). 
Washington 69 2) 
WIC 8 W W Lime. 
Undistributed*__________ 304,506 234,450 
Sand and gravel (construction) $81,600 
Stone: 
Crushed __ ---------- €27 800 XX 
Dimension r eg6 XX 
Total uscire 1635,920 337,652 


Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


XX Not applicable. 


1No production of nonfuel mineral commodities was reported for counties not listed. | 
2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


"Sand and gravel (construction)." 


3Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 


separately under “Stone.” 


Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Colorado business activity 
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19827 1983 1984 
Employment and labor force, annual average: 
,,,, v ee ee eee thousands- _ 3,071 3,146 3,178 
Total civilian labor forcrd‚enndgd „ de 1,590 1,668 1,707 
Unemploymen!tũ/ʒuũl!!! es: |: eee 123 111 96 
Employment (nonagricultural): 
Mining total- couette ĩðV³2A ⁰ eeu LE do- 42.3 36.1 36.0 
Metal mining ³⁰¹¹¹à] unes abc a roe it tud do- 8.4 5.5 6.1 
Nonmetallic minerals except fuels?_________________- do- 9 8 NA 
Coal mininn ggg 2 do- 4.8 3.9 NA 
Oil and gas extraction do- 28.5 26.0 25.3 
Manufacturing total- - - - ----------------------—--—— do____ 183.3 180.7 192.3 
Primary metal industries do- _ __ 5.3 3.7 NA 
Stone, clay, and glass produetssss „ do... 10.3 9.1 9.6 
Chemicals and allied produett do- 7.5 7.7 8.3 
Petroleum and coal products? : do- 9 9 NA 
Construction - ssssss.s. ⁵ð ĩð Russ eee do—— 82.9 83.0 88.3 
Transportation and public utilities do- 85.4 83.7 85.8 
Wholesale and retail tralen do_ ___ 320.4 326.2 340.0 
Finance, insurance, real estate do 83.5 87.0 93.3 
TV CO S rn ah eri y as cae do- 280.0 289.7 305.4 
Government and government enterprises 8 238.6 240.7 243.8 
ü ·˙·w - A 1.316.6 1.327.2 1.384.8 
Personal i income: 
ööĩõĩ§Ä ˙²˙ yy y .---- millions $37,601 $40,170 $44,004 
FF Luce Laden eu yd sen 8 $12,246 $12,770 $13,847 
Hours and earnings: 
Total average weekly hours, production workerer zg 39.2 39.9 40.9 
Total average hourly earnings, production workers $8.63 $8.97 $9.24 
Earnings by industry: 
Fh ⁰³¹ w millions $448 $552 $616 
Nonfarm ____________~_______ _ JJ ĩͤ PRIN. MR eee do- $27,704 $29,396 $32,178 
Mining tal os dd 888 do- $1,638 $1,395 $1,463 
Metal mining uo onem 8 do $254 $186 $203 
Nonmetallic minerals except fuels _________________~- do- $20 $17 $17 
rr ec ð - do— $180 $155 $166 
Oil and gas extraction _________________________- do- — $1,184 $1,037 $1,077 
Manufacturing total. - - ___-_______~__________ Le do____ $4,54 $4.714 $5,252 
Primary metal industries do____ $191 $125 $133 
Stone, clay, and lass products. —— uu oe ore do- $265 $256 $298 
Chemicals and allied products _____________________ do- $209 $236 $210 
Petroleum and coal products - ____________________ _ do____ $35 $38 $41 
e... 8 do____ $2,143 $2,253 $2,431 
Transportation and public utilities do... $2,516 $2,693 $2,860 
Wholesale and retail trade do... $4,734 $5,001 $5,520 
Finance, insurance, real estate d $1,643 $1,954 $2,225 
KVICBB S S oo i re fe cA a E Le Aie do- $5,334 $5,857 $6,542 
Government and government enterprises do____ $5,037 $5,405 $5,741 
Construction activity: 'ü 
Number of private and public residential units authorized EDT 31,913 51,426 43,210 
Value of nonresidential construction -—--------------—-—- millions _ $1,225.4 $1,245.3 $1,743.1 
Value of State road contract awards do- $141.0 $137.0 $305.0 
Shipments of portland and masonry cement to and within the State ö 
thousand short tons- 1,488 1,504 1,704 
Nonfuel mineral production value: 
Total crude mineral val „„ millions $635.9 $337.7 $436.1 
Ill ³¹.r ͤ vd ol $207 $107 $137 
, PPreliminary. Revised. NA Not available. 


. Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


Sources. 


2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Departneneo of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Value of mine production of gold, lead, silver, and zinc and total value of 
nonfuel mineral production in Colorado. 


Trends and Developments.—Among the 
metals, shipments of molybdenum tripled 
over that of a year earlier as stockpiles were 
worked down and demand stabilized. The 
market remained weak and prices low, and 
although the State's two molybdenum 
mines reopened, they operated at less than 
50% capacity. Output of gold and silver 
remained little changed from that of 1983, 
but a decline in prices meant a substantial- 
ly lower total value for each. Copper, lead, 
and zinc output rose moderately and higher 
prices for lead and zinc led to substantially 
higher total returns; copper prices contin- 
ued to decline. All the nonmetallics, except 
clays, benefited from a 40% increase in 
value of nonresidential construction and a 
123% increase in value of State road con- 
tract awards. 

Colorado ranked first in the Nation in 
output of molybdenum and vanadium, sec- 
ond in tungsten and tin, third in lead, 
fourth in zinc, and sixth in gold and silver. 

Employment in mining was about 36,000 
workers, about 396 of total employment in 
the State. Coal and nonmetallic mining 
employed about 4,700, according to the Colo- 
rado Division of Employment. Total earn- 
ings in nonfarm employment in the State 
were about $32.2 billion, of which total 
mining accounted for about $1.5 billion and 


nonfuels mining, $220 million. The per capi- 
ta value of nonfuel mineral production was 
$137, compared with a national average of 
$98. 

Colorado's economic upturn lagged that 
of the Nation by 6 months but started 
moving up at the end of 1983. Unemploy- 
ment in the State was about 5.196 in 1984, 
compared with a 7.1% national rate. Min- 
ing, together with agriculture, was the only 
economic sector that did not share in a 
strong economic growth year in Colorado. 
The mining industry generally continued 
its slump of the past 3 years. Although 
hopes were high for gold and silver at the 
beginning of the year, by yearend, all but 
one of the State's major base and precious 
metals mines were closed or operating at 
reduced levels, and several minerals explo- 
ration companies had closed their Denver 
offices. 

In an interesting counterpoint to the 
State's mining slump, Golden Recycle Co., a 
subsidiary of Adolph Coors Co. of Golden, 
opened a new $40 million aluminum recy- 
cling mill at Fort Lupton. The mill shredded 
used aluminum beverage cans, melted 
them, and turned the recycled aluminum 
into coils of sheet aluminum for manufac- 
ture into can lids at Coors' can manufactur- 
ing plant in Golden. The mill employed 100 
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people and had a capacity of 250,000 pounds 
of used aluminum beverage cans daily. It 
was expected to supply material for 20% of 
Coors' can needs. Recycled metal supplies 
about 80% of Coors’ aluminum require- 
ments. 

Exploration Activities.—A few trends 
seemed to be apparent in mineral explora- 
tion in Colorado. Because of the high cost 
and risk involved, exploration in unknown 
areas declined while interest in old districts 
and properties where information already 
existed was high. The percentage of total 
exploration budgets spent for gold and sil- 
ver exploration increased. Technological 
improvements in mechanization of mining 
and in mineral processing, especially the 
trend toward direct leaching, also affected 
the sort of exploration targets sought. Pre- 
cious metals exploration continued to be 
commonly undertaken by new, smaller com- 
panies whose targets were also smaller. 
Increasingly, these companies were foreign- 
owned firms, particularly British and Cana- 
dian. Several major oil companies, which 
entered the minerals exploration and devel- 
opment field several years ago, reduced 
operations or withdrew from the minerals 
field altogether. Falling precious metals 
prices toward the end of the year affected 
the level of activity. 

The list of exploration projects for gold 
and silver was a long one. Some of the more 
notable activities in gold and silver explora- 
tion are included in the appropriate miner- 
al commodity sections in this chapter. 

Legislation and Government  Pro- 
grams.—Little legislation of specific inter- 
est to the mining industry was enacted in 
Colorado in 1984. Among bills that pass- 
ed were H.B. 1208, which increased the 
amount of coal production excluded from 
the severance tax from 8,000 short tons per 
quarter per company to 25,000 tons per 
quarter, and H.B. 1050, which declared that 
a mineral in the ground, whether known or 
unknown, shall not be considered in deter- 
mining the value of a mine for purposes of 
taxation. 

A bill adding 565,000 acres of new wilder- 
ness to the existing 2.5 million acres of 
wilderness in Colorado was defeated in the 
Congress of the United States because of a 
controversial provision to deny the Federal 
Government reserved water rights on wil- 
derness designated land. 

Colorado's Department of Natural Re- 
sources received $422,447 from the U.S. 
Department of the Interior's Office of Sur- 
face Mining (OSM) in 1984, bringing the 
total received from OSM to more than $10 
million for 73 mine projects. 
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Fourteen potentially hazardous waste 
sites in Colorado were on the Environmen- 
tal Protection Agency's (EPA) cleanup list 
under the Comprehensive Environmental 
Response, Compensation, and Liability Act 
of 1980 (Superfund). Newly added in 1984 
were the Eagle Mine, a former silver and 
zinc mine at Gilman; the Uravan uranium- 
vanadium mill, south of Grand Junction; 
and the Smuggler Mine, a lead-silver mine 
near Aspen. Other mining sites in Colorado 
already on the list included California 
Gulch near Leadville and the Central City 
area. No timetable was established for 
cleaning up these sites. The State of Colora- 
do filed suit against owners of several sites, 
including those of the Eagle Mine. 

Mineral leasing activity on Federal lands, 
mostly for oil and gas, increased in 1984. 
The State of Colorado received $49 million 
as its share of lease and royalty payments to 
the Federal Government. In addition, the 
State received another $7.6 million as pay- 
ment in lieu of taxes of the approximately 
36% of the State surface that is federally 
owned. Approximately 200,000 mineral 
claims were on Federal land in Colorado. 

The Mining and Mineral Resources Re- 
search Institute, at the Colorado School of 
Mines (CSM) and integrated into the CSM 
program of graduate studies and research, 
pursued a cooperative program in mined 
land research with Colorado State Universi- 
ty and a program in pyrometallurgy with 
the University of Utah and the University 
of Missouri. 

The Colorado Geological Survey, in mark- 
ing the 15th year of its reestablishment, 
continued to provide and ensure the utiliza- 
tion of appropriate geologic information in 
public and private decisionmaking in the 
State of Colorado. A reduction in State 
funding from $632,000 in 1983 to $139,000 in 
1984 caused a reduction in State-funded 
staffing from 16 to 3, but an additional 10 
positions remained authorized by cash fund- 
ing. The Survey was successful in gener- 
ating sufficient cash income from other 
sources to maintain those positions in 1984. 
Survey activities included mapping sand 
and gravel of the Front Range and Mesa, 
Moffat, and Routt Counties; mapping Col- 
orado’s oil and gas fields; mapping the 
State's mineral resources; and investi- 
gations of the State's coal and water re- 
sources. Geological hazards were mapped, 
and problems related to oil shale develop- 
ment, underground nuclear detonations, 
landslides, swelling soils, ski area develop- 
ment, subdivision construction in hazardous 
areas, and other construction consumed 
much of the Survey staff's efforts. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Shipments of both portland 
and masonry cement in Colorado in 1984 
increased about 20% over that of 1983. 
Colorado ranked 16th of the 40 States that 
had producing plants. Recovery in the con- 
struction industry was credited with in- 
creased demand for cement. All three of 
Colorado's cement plants were in operation 
during the year. Ideal Basic Industries Inc.'s 
Boettcher plant, north of Fort Collins, re- 
sumed operations March 1, after being 
closed since October 1982; 70 employees 
were recalled. Ideal's other Colorado ce- 
ment plant, the Portland plant near Flor- 
ence, Fremont County, was the State’s larg- 
est. The State’s third cement plant, Martin 
Marietta Corp.’s Lyons plant in Boulder 
County, was sold in February to Southdown 
Inc. of Houston, TX, for $45 million plus 
inventories and receivables at valuation. 
Southdown’s Southwestern Portland Ce- 
ment Co. unit will operate the plant. 

All three plants produced mostly Types I 
and II, moderate-heat-resistant-type gray 
cement. The Portland and Lyons plants also 
produced small amounts of masonry ce- 
ment. More than two-thirds of cement out- 
put went to ready-mixed concrete compa- 
nies. Most of the balance went to concrete 
product manufacturers and other contrac- 
tors. Most of the cement produced was 
shipped in bulk, more than one-half by rail. 

Ideal’s Portland plant had three kilns and 
a productive capacity of about 885,000 short 
tons annually. Ideal’s Boettcher and South- 
down’s Lyons plants each had one kiln and 
productive capacities of about 460,000 tons 
and 430,000 tons, respectively. Ideal plan- 
ned to relieve production problems at the 
Boettcher plant by modifying its blending 
and pyroprocessing systems. 

Ideal experienced its best year since 1981, 
with an operating loss of $2.1 million in its 
cement operations in 1984, compared with a 
$12.7 million loss in 1983. Its western re- 
gion, which includes Colorado, had a partic- 
ularly good year, despite problems at Boett- 
cher. 

Clays.—Colorado was not a major produc- 
er of clay, with little more than 0.5% of the 
total national output. The quantity of clay 
produced in the State in 1984 was about 
one-third less than in 1983. Of the clay 
produced in the State, 95% was common 


clay used for the manufacture of bricks. A 
small amount of fire clay and a very small 
amount of bentonite were also produced. 

Gem Stones.—In 1984, Colorado was the 
source of about 1% of the value of gem 
stones produced in the Nation. Turquoise 
was produced in Conejos County and, re- 
portedly, Teller County. Superior Minerals 
Co. continued its evaluation of the commer- 
cial potential of diamonds occurring in kim- 
berlite pipes in the Colorado-Wyoming 
State line area; Cominco American Incorpo- 
rated reduced its effort there. 

Gypsum.—Crude gypsum was reportedly 
produced by two companies in Colorado in 
1984, one at Coaldale, Fremont County, and 
one at Woodhams, Larimer County. The 
quantity produced increased substantially 
over the 1983 level. Genstar Building Mate- 
rials Co. of Florence, the largest producer, 
also calcined gypsum at its wallboard plant. 
Colorado’s crude gypsum output was just 
2% of the national total. 

Several small gypsum mines, such as the 
one opened by R. A. Mining Co., which 
mined 10 acres at a time on a 160-acre site 
near the town of Gypsum and whose plans 
were approved by the Eagle County Com- 
missioners in March, and the Lackey Mine, 
south of Swissvale, which had been granted 
a special use permit by the Fremont County 
Commissioners in March, represent small 
mines that were inactive in 1984. 

Lime.—Quicklime was produced by Calco 
Inc. in Chaffee County and by The Great 
Western Sugar Co. in Larimer, Logan, Mor- 
gan, Sedgwick, and Weld Counties. The 
amount produced in 1984 was similar to 
that produced in 1983. Great Western used 
its quicklime in the processing of sugar 
beets. Financially troubled Hunt Interna- 
tional Resources Corp. of Dallas, parent 
company of Great Western, notified sugar 
beet growers' associations in December of 
its intent to sell Great Western's 14 sugar 
processing operations. Sugar producers 
faced a dwindling market for sugar as a 
health-conscious public reduced its annual 
sugar consumption from 91 pounds per 
capita in 1978 to about 68 pounds in 1984. 

Peat.—Peat was produced by four compa- 
nies in four counties, Boulder, Chaffee, 
Park, and Teller. The quantity produced 
was little changed from that of 1983. Uni- 
versal Peat Co. in Park County produced 
nearly two-thirds of the total from humus 
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material. The other producers used reed- 
sedge material. Nearly one-half the output 
went into mixed fertilizers; general soil 
improvement and pottery soil consumed 
most of the balance, with a small amount 
going to golf courses. About twice as much 
material was delivered in bulk as in pack- 
ages, but the packaged material sold for 
about double the amount charged for bulk 
material. Colorado's peat production rank- 
ed fifth, of 22 States but was under 10% of 
the national total. 

Perlite.—Reported perlite production in 
Colorado in 1984 was similar to that pro- 
duced in 1983. Two companies reported 
production in the State. Persolite Products 
Inc. produced perlite from its Rosita Mine 
in Custer County. Mine output was shipped 
to Persolite's expanding plant in Florence, 
36 miles away. The second company, Grefco 
Inc., much the larger of the two, expanded 
perlite from No Agua, NM, at its plant in 
Antonito, CO. Grefco announced it had 
enlarged its production of expanded perlite 
through the acquisition of Chemrock Corp. 
of Nashville, TN. None of Chemrock's 
plants were in Colorado. Perlite was used as 
filter aid, cavity-fill insulation, concrete 
aggregate, filers, horticultural aggregate, 
low-temperature insulation, and plaster ag- 
gregate. 

Salt.—Union Carbide Corp. purchased 
salt in the form of brine from a well in 
Montrose County for use in the company's 
uranium-vanadium mill at Uravan. Salt 
production was related to needs at the mill, 
which was closed part of the year. 

Sand and Gravel.—Sand and gravel out- 
put in Colorado increased substantially in 
1984, compared with that of 1983, because of 
a revival in the construction industry and 
was the third most valuable nonfuel miner- 
al produced in the State, after molybdenum 
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and cement. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; the 1983 chapter gave estimates. Data 
for odd-numbered years are based on annu- 
al company estimates made before yearend. 

Production of construction sand and grav- 
el increased 32% in quantity and 7% in 
value over 1983 levels, reflecting an upsurge 
in nonresidential construction and road- 
building projects. About one-fourth of con- 
struction sand and gravel was used in con- 
crete aggregate, one-fourth for road base 
and coverings, more than one-fourth in 
other unspecific uses, and the balance for 
asphaltic concrete, fill, snow and ice control, 
concrete products, railroad ballast, and 
plaster and gunite sands. 

In 1984, 112 companies and 22 county 
highway departments reported producing 
construction sand and gravel at 219 oper- 
ations in 50 counties in Colorado. Adams 
County was the largest producer, with more 
than 20% of the State total, followed by El 
Paso with 12%; Weld, 10%; Jefferson and 
Larimer, 8% each; and Arapahoe and Boul- 
der, 5% each. The leading producing compa- 
nies were Mobile Pre-Mix Concrete Inc., 
Cooley Gravel Co., and the group of Koppers 
Co. Inc. sand and gravel companies. A 
second group of major producers included 
Flatiron Sand and Gravel Co., Albert Frei 
and Sons, Castle Concrete Co., and Zigan 
Sand and Gravel Inc. These seven major 
producers accounted for about one-half of 
total output. Almost all the construction 
sand and gravel that was transported to 
point of consumption was shipped by truck. 
Average unit value was $3.12 per short ton, 
with values ranging from $1.62 to $6.13 per 
ton. 


Table 4.—Colorado: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete aggregate 
Plaster and gunite sands ______________________ 
Concrete products __----------------------— 
Asphaltic concrete 
Road base and covering)! 

( ²⁰Ü¹—w¹ 8 


ü ³ðVv y 


Includes road and other stabilization (cement). 
2Includes other unspecified uses. 


antity 


Value Value 

(thousand 

short tons) (thousands) per ton 
CCC 7,148 830,913 $4.33 
F 45 277 6.13 
77 56 220 3.94 
PFC 3,053 8,159 2.67 
SS ee et sc 7,037 18,523 2.63 
171711. EUR 1,613 2,613 1.62 
2 K 199 687 3.44 
e Ne ne eet ee 53 162 3.04 
uui is ee een 8,820 25,770 2.92 
nese eel ee ed aes 28,024 87,324 3.12 
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Industrial.—The quantity of industrial 
sand produced was only about 0.5% of the 
amount of construction sand and gravel 
output. It was produced in Arapahoe, Doug- 
las, El Paso, and Larimer Counties by four 
companies; Larimer County was the major 
source. Its value ranged from $6 to $28 per 
ton, and it was used for sandblasting, roof- 
ing granules, filtration, traction, and other 
unspecific uses. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Almost all of the stone produced was 
crushed stone. Production increased about 
6% in volume and 15% in value over 1988 
levels. A rise in nonresidential and road 
construction accounted for the increased 
demand. 


METALS 


Copper.—Copper was produced in Colo- 
rado only as a byproduct of other metal 
production. Copper occurred in Colorado's 
complex ores along with gold, lead, silver, 
and zinc, but provided only about 296 of the 
total value of the base and precious metals 
produced. Eleven mines in eight counties 
reported producing copper. Standard Met- 
als Corp.'s Sunnyside Mine near Silverton 
was the source of nearly 80% of the State's 
copper in 1984. ASARCO Incorporated's 
Leadville Unit (Black Cloud Mine) and 
Homestake Mining Co.'s Bulldog Mountain 
Mine at Creede produced most of the bal- 
ance. Colorado ranked ninth of 10 States 
producing copper in 1984, contributing only 
a small fraction of the total. 

Gold.—Output of gold in Colorado was 
down slightly for the second year in a row, 
following recovery from the 1979 low. Lower 
prices for gold was the primary reason; gold 
prices fell from an average $424 per troy 
ounce in 1983 to an average $361 in 1984. 
Fourteen mines in ten counties reported 
gold production in Colorado in 1984. This 
number does not reflect the large number of 
very small mines in some stage of explora- 
tion or development. 

The Sunnyside Mine near Silverton, op- 
erated by Standard Metals, continued to be 
the State's major producer, with over 50% 
of total gold output. The Black Cloud Mine, 
or Leadville Unit, of Asarco at Leadville, 
followed in amount of gold produced, al- 
though the amount was much less than that 
of the Sunnyside; Draco Mines Ltd.'s Crys- 
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tal Hill Mine in Saguache County was third 
in gold production, again at a considerably 
lower level of output than the next larger 
producer. These three mines accounted for 
94% of the State's total gold production. 

. Output of three smaller mines, the Victor 
(Iron Clad) Mine in Teller County, Golden 
Wonder in Hinsdale County, and Franklin 
Consolidated Mine in Clear Creek County, 
brought the total to 99% of the State's gold 
output in 1984. With the exception of the 
Black Cloud, gold was the most important 
product of all of these mines. Gold was first 
in value of the base and precious metals 
produced in Colorado. Colorado ranked 
sixth of the 12 States producing gold in 
1984; Colorado's output was only about 3% 
of the national total. 

In the Cripple Creek-Victor District, a 
major gold-producing area early in the cen- 
tury, Hecla Mining Co., in a joint venture 
with Golden Cycle Gold Corp., conducted a 
major underground exploration program at 
the Ajax Mine properties. Hecla had taken 
over Texasgulf Minerals and Metals Inc.'s 
role as operator of the joint venture Cripple 
Creek and Victor Gold Mining Co. in Au- 
gust 1983. The group controlled a major 
share of the properties in the old district. In 
the first week of July, Hecla shut down its 
operation, reporting that results warranted 
no further exploration. The Cripple Creek 
operation's 40 employees were laid off. 
Hecla's decision may also have been related 
to a change in corporate priorities related to 
its acquisition of Ranchers Exploration and 
Development Corp. in May. Hecla withdrew 
from the joint venture, and Texasgulf re- 
sumed its role as manager of the venture. 
No plans to reopen the Ajax operation were 
announced. The group did express an inter- 
est in evaluating the heap leaching poten- 
tial of waste piles on the property. 

Silver State Mining Corp. developer of 
the Iron Clad Mine, a successful open pit, 
enclosed vat leaching operation since 1982, 
entered into a joint venture agreement with 
Nerco Minerals Co., a subsidiary of Pacific 
Power and Light Co. of Portland, OR, for 
expanded operation of the mine near Vic- 
tor. Nerco Minerals acquired 60% of the 
operation for $3.5 million in cash and as- 
sumption of $4.3 million of Silver State's 
liabilities. The 80 mine employees were laid 
off April 30, pending completion of the 
agreement and Nerco Minerals’ plans to 
expand the operation from 1,000 short tons 
of ore per day to 3,000 tons per day, or from 
about 20,000 ounces of gold per year to 
60,000 ounces per year. Forty employees 
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were rehired in July when Nerco Minerals 
received preliminary operating permits. 
Completion of the expanded facility was 
scheduled for early 1985. 

Three cyanide spills at two different oper- 
ations near Victor, caused by heavy rains in 
August, prompted the Teller County Com- 


missioners to reassess cyanide heap leach- © 


ing regulations. | 

In the San Juan area, the State's largest 
gold producer, the Sunnyside Mine operated 
by Standard Metals, completed a record 
high production of 276,000 tons and net 
profits of $3.4 million in 1983 and antici- 
pated even greater production in 1984. An 
agreement was made with Noranda Explo- 
ration Corp. and Callahan Mining Corp. to 
explore and develop claims adjacent to the 
Sunnyside. In January, the company an- 
nounced an intercept with the Little Mary 
vein and discovery of the Portland vein, 
which increased proven reserves by 29,000 
tons averaging 0.38 ounce of gold and 4.0 
ounces of silver per ton. Probable reserves 
were increased by 33,000 tons, containing 
0.47 ounce of gold and 4.2 ounces of silver 
per ton. With these additions, the Sunny- 
side had the highest gold reserves in its 
history. Introduction of a rubber-tire, load- 
haul-dump unit reduced unit costs and in- 
creased productivity. In late March, a high- 
speed haulage crosscut to the Little Mary 
vein was completed. However, on March 5, 
Standard Metals filed for chapter 11 bank- 
ruptcy in a Denver Federal court. The 
Sunnyside itself was profitable and contin- 
ued operating after the bankruptcy filing. 

A loan of $2.5 million from the Canadian 
Imperial Bank of Commerce permitted con- 
tinued operation of the mine for a period of 
time. However, cash-flow problems led to 
furloughing about 100 of the mine's 275 
workers on September 5. The planned 2- 
week furlough continued through the rest 
of the year. Production continued at about 
17,000 tons of ore per month. The Sunny- 
side, which was the Nation's 18th largest 
gold producer, also was Silverton's major 
employer, and cutbacks at the mine had 
immediate effects on the community. 

Also in the San Juan area, Gerber Miner- 
als Corp., a subsidiary of Gerber Energy 
International Inc. of Denver, acquired con- 
trol of the Gold King Mine, a property 
consisting of 212 acres adjacent to the Sun- 
nyside Mine at Silverton. The Gold King 
had been idle since 1907. 

The Crystal Hill Mine near La Garita in 
Saguache County was a joint venture of 
Wytana Inc. and Draco Mines Ltd. The 
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strip mine processed 20,000 tons of low- 
grade ore per week using a cyanide heap 
leach system to process the ore. At the 
9,240-foot elevation, the leaching operation 
closed down during winter months, al- 
though ore breaking and hauling could 
continue throughout the year. 

In Boulder County, the Cash Mine, a joint 
venture of the Charles A. Steen family, 
owners of the mine, and Cosmos Resources 
Ltd. of Canada, continued preproduction 
development. Discovered in 1872, the Cash, 
historically one of the most productive 
mines in the Gold Hill mining district, was 
inactive periodically between 1919 and the 
current development. 

Cobb Resources Corp. reported discovery 
of a new ore vein at the London Mine near 
Fairplay, Park County, which consisted of 
as much as 8 feet of high-grade mineraliza- 
tion assayed at 3.75 ounces of gold per ton. 

Anaconda Minerals Co. gave up its search 
for gold at Summitville in March after 
spending 4 years and more than $6 million 
in the effort. Galactic Resources Inc. of 
Canada signed a lease agreement on the 
same property in April with Reynolds Min- 
ing Co., the property owner. Announcement 
by Galactic of a possible million-ounce gold 
reserve at Summitville spurred a land rush 
by other Canadian firms. Galactic said the 
ore body averaged 0.045 ounce of gold and 
runs to 0.123 ounce per ton. Although the 
property was at the 11,000-foot elevation, 
Galactic proposed using a heap leach meth- 
od of recovery for surface mined ore. 

Among the many small operations in the 
Clear Creek area, Marquette Minerals Inc. 
entered a joint venture with Aberford Re- 
sources Ltd. of Canada to explore and devel- 
op the Grace gold property near Empire. 
Moritz Mining Co. formed a partnership to 
reopen the Lowe placer on Clear Creek, east 
of Idaho Springs, where it estimated re- 
serves of 0.5 million to 1 million cubic yards 
of gold-bearing gravels grading 0.01 to 0.05 
ounce or more of gold per cubic yard of 
gravel on a 32-acre streambed site. 

In northwestern Colorado near Craig, 
Marathon Gold Corp. in a joint venture 
with Hampton Gold Mining Areas PLC of 
the United Kingdom, continued exploration 
and development of a large property the 
company believed has a large amount of 
micrometer-size gold, although no proven 
reserve has yet been established. Marathon, 
which planned an open pit operation, 
poured a small gold ingot for visiting stock- 
holders and announced that Rhóne-Poulenc 
Chemicals Co., Paris, France, intended to 
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purchase 4,000 tons per year of the rare 
earths monazite and xenotime, which were 
expected to be produced as byproducts from 
Marathon's gold operations. 

Lake City Mines Inc., Hinsdale County, 
sought protection under chapter 11 of the 
Bankruptcy Act in a Denver Federal court 
March 2. Lake City Mines formed a joint 
venture with LKA International of Seattle, 
WA, which will continue to operate the 
company's main property, the Golden Won- 
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der Mine. 

Among numerous other gold exploration 
and development projects in the State, Exx- 
on Corp. continued exploration on Sierra 
Resources Inc.'s Bessie G project in La Plata 
County, with apparently encouraging re- 
sults, and Wright Engineering and Explora- 
tion Corp. moved toward reopening a placer 
operation on Cadre Creek in Chaffee Coun- 
ty, a large placer gold producing area from 
1860 through the 1920's. 


Table 5.—Colorado: Mine production (recoverable) of gold, silver, copper, 
lead, and zinc, by county 


Material i 
8 Mines producing! e Gold 9 Silver 
rea 
% Lode Placer (metric a Value sc dl Value 
tons) 

1982, total 24 4 883,700 64,584 $24,277,771 1,934,312 $15,377,781 

1983, total ___________ 15 1 1,017,259 63,063 26,738,712 2, 145,616 24,545,846 
1984: 

Boulder 1 TNT W W W W W 

Clear Creek 3 en: W W W W W 

Dee ate ge N 1 EM W W W W W 

Hinsdale 1 ra W W W W W 

Ro e te e 2 mh W W W W W 

Mineral __________ 1 Am W I T W W 

Ouray ___________ 2 na W W W W W 

Park. seas 2 n W W W W W 

Saguache _________ 1 i W W W W W 

San Juan _________ 1 Pos W W W W W 

Teller 1 eens W W W W W 

Totaal 16 E: 3903,525 360,010 321,643,088 32,199,888 317,908,540 

Copper Lead Zinc 
Metric Metric Metric Total value 
tang Value fang Value tons Value 

1982, total! 575 $922,306 W W W W $61,016,585 

1983, total W W W W W 
1984: 

Boulder - es ec: xm re ete W 

Clear Creek W W W W Ll NE W 

]8.- — ote 8 W W W W A Ge W 

Hinsdale.. _________ W W W W E s a W 

ke: eerte W W W W W W W 

Mineral |... W W W W "T 2 W 

Ouray ---------—- W W W W a E W 

Park ____________ W W W W AN e W 

Saguache . M e e m ENS ie W 

San Juan .. W W W 

Teller E d: m ze "A HEN W 

Total 6: W W W W W W W 


W Withheld to avoid disclosing company proprietary data. 

lOperations from which gold and silver are recovered as byproducts from sand and gravel operations are not counted as 
producing mines. 

2Does not include gravel washed. 

3Includes items indicated by symbol W. 
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Table 6.—Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1984, by type of material processed and method of recovery 


Type of material 
processed and method 
of recovery 


Lode: 
Amalgamation 
Cyanidation 
Smelting of concentrate s 
Direct smelting of ore 


— — — qp o o — —— — ie u M —— i — ———— 


W Withheld to avoid disclosing company proprietary data. 
1Includes items indicated by symbol W. 


Gold Silver Copper Lead Zinc 
(troy (troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
W P 8 8 S 
W W RE T" PM 
W 2., 58, 726 W W W 
W W W W ieis 
160,010 12, 199,888 W W W 


Table 7.— Colorado: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1984, by class of ore or other source material 


Material 

Number sold or 

Source of treated 

mines (metric 

tons) 
Lode ore: 

Dry gold! .. ...... 7 W 
Gold- silver 2 W 
Silver 5 W 
Totaal 14 W 
Lead-zin ~~ 1 W 
Grand total 15 2903, 525 


W Withheld to avoid disclosing company proprietary data. 
1Includes material that was leached. 
2Includes items indicated by symbol W. 


Iron Ore.—Colorado contributed a mi- 
nute fraction of less than 1% to the Na- 
tion's total iron ore output. Pitkin Iron 
Corp.'s Cooper Mine near Ashcroft in Pitkin 
County, Colorado's only iron ore mine, con- 
tinued limited operations in 1984. The pri- 
mary customer for the mine's iron ore, 
CF&I Steel Corp., permanently shut down 
its blast furnaces in 1983 and no longer 
utilized iron ore in its operations. Pitkin 
Iron, however, continued to ship material 
from stockpile to Ideal’s cement plant at 
Portland, CO, and Southwestern Portland 
Cement's plant at Lyons for use in cement 
production. The amount of material pro- 
duced remained about the same as that of 
1983. Pitkin Iron attempted to find addi- 
tional use for its property by proposing a 
gravel pit operation on one portion of it but 
was refused permission by the Pitkin Coun- 
ty Planning and Zoning Commission. 

The State's only producer of iron and 
steel, CF&I, had its first profitable quarter, 
the second quarter of 1984, since the first 
quarter of 1982. The company, a subsidiary 
of Crane Co., reported $8.8 million in profits 
in 1984, compared with $94.2 million in 
losses for 1983. This included a $76 million 


Gold Silver Copper Lead Zinc 
(troy (troy (metric (metric (metric 
ounces) ounces) tons) tons) tons) 
W W W W W 
W W W W z 
267 W W W zs 
W W W W W 
W W W W W 
260,010 22, 199,888 W W W 


write- down on a partially finished rail mill. 
The financially troubled steel mill perma- 
nently closed its four blast furnaces, two 
basic oxygen furnaces, lime kiln, and coke 
ovens in December 1983, ending its role as a 
primary iron producer and integrated steel 
mill. It had closed its Wyoming Sunrise iron 
ore mine in 1980 and its Monarch limestone 
quarry in 1981. It became a specialty steel 
mill one-half its former size, utilizing a 
system of electric furnaces, continuous 
casters, and finishing mills, fed with scrap 
steel, and had a capacity to produce nearly 
1 million short tons of rails per year, tubu- 
lar goods, wire products, and structural 
steel. About 2,400 jobs were eliminated, 
bringing the 1984 level to about 2, 200 work- 
ers. The company sold off most of its assets 
and properties other than the steel mill 
itself. The Allen and Maxwell coal mines 
and some other undeveloped coal proper- 
ties were sold to KN Energy Inc.; varying 
amounts of water storage in the Turquoise 
Sugarloaf Reservoir System were sold to the 
cities of Aurora, Pueblo, and Colorado 
Springs; and nearly 300,000 acres of land in 
Colorado was transferred to Crane in pay- 
ment of debts owed. The Evergreen Land 
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Resource Co., a Crane subsidiary, was 
established to sell portions of this land. 
Crane continued looking for a buyer for 
CF&I, unsuccessfully in 1984. At yearend, 
Crane reportedly was considering spinning 
off CF&I to its stockholders as an independ- 
ent company. 

Several steel companies, including Beth- 
lehem Steel Corp., joined with the Colorado 
School of Mines to form the University- 
Industry Steel Research Center, expecting 
to utilize the most modern research technol- 
ogy, including computerized techniques, to 
determine how best to produce the high- 
quality steel demanded by modern industry. 
With an initial grant of $150,000 from the 
National Science Foundation and $150,000 
from industry sources, the center planned 
to do the fundamental research many com- 
panies could no longer afford. 

Lead.—Lead was produced as a byproduct 
of other base and precious metals in Colora- 
do. The State ranked third among 11 States 
producing lead in 1984 but was an insignifi- 
cant contributor to total output. Lead pro- 
duction was reported by 10 mines in 8 
counties but was not the most important 
product of any of those mines. Asarco's 
Leadville Unit accounted for more than 
one-half the total, and Standard Metals' 
Sunnyside Mine at Silverton, for most of the 
remainder; with  Homestake's Bulldog 
Mountain Mine at Creede, these three 
mines were responsible for nearly all of the 
State's lead output. The amount of lead 
produced in Colorado in 1984 increased 
about 6% in volume and 24% in value over 
that of 1983. Lead accounted for only about 
10% of the total value derived from base 
and precious metals output in the State in 
1984. 

Molybdenum.—Throughout 1984, world 
molybdenum production capacity substan- 
tially exceeded demand, resulting in an 
imbalance that was expected to continue for 
several more years. Colorado returned to 
the leading position among the seven States 
producing molybdenum after slipping to 
second in 1983 while Climax and Henderson 
were closed. Much of the other molybdenum 
production in the Nation was as a byprod- 
uct of copper production. AMAX Inc.’s two 
large molybdenum mines in Colorado were 
reopened in 1984 after being closed the 
entire year of 1983. Inventory drawdown 
during 1983 was cited by AMAX for the 
decision to reopen the mines to meet ex- 
pected 1984 demands. Both mines, however, 
were operated at less than 50% capacity 
throughout the year. The Henderson Mine 
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and mill near Empire, 40 miles west of 
Denver, shut down since October 2, 1982, 
reopened January 1, 1984. About 688 work- 
ers were recalled, compared with 2,000 
working at the mine in the peak year of 
1981 and about 775 when shut down. 

The Climax Mine, atop 11,318-foot-high 
Fremont Pass near Leadville, was reopened 
April 18, 1984, after a 19-month closure. 
About 586 people were recalled to work the 
mine, compared with 3,050 people working 
there in the peak year 1981 and 650 when 
shut down September 18, 1982. A rotating 
work force of about 80 miners performed 
repairs and maintenance of the mines dur- 
ing their periods of closure; rotation of work 
crews gave part-time work to a larger num- 
ber of people. Total manpower at the end of 
1984 was 895 at Henderson and 804 at 
Climax. | 

According to AMAX’s 1984 annual report, 
the two mines produced about 43.6 million 
pounds of molybdenum in 1984 and shipped 
somewhat more, including material with- 
drawn from stockpiles. Henderson produced 
about 26.8 million pounds of molybdenum 
in concentrates, and Climax, about 16.8 
million pounds. This compared with zero 
production, but about 38.4 million pounds of 
molybdenum was shipped from inventory in 
1988 and more than 102 million pounds was 
produced in the peak year 1981. 

Reopening of the mines was good news to 
the small mountain communities where the 
miners live, most notably Leadville, which 
had the highest unemployment rate in the 
State (40%) after Climax was closed. The 
more than 1,300 workers rehired, plus the 
100 or more at AMAX's Denver offices, 
earned pay of about $52 million in 1984, and 
the company paid more than $9 million in 
taxes to the six Colorado counties in which 
it operated. 

The AMAX operating division, which in- 
cluded molybdenum, lost $11 million for the 
year, compared with losses of $105 million 
in 1983 and $143 million in 1982. The price 
of molybdenum (dealer oxide) declined from 
$3.90 per pound at the beginning of the year 
to $2.88 at yearend. Molybdenum continued 
to account for about 10% of AMAX's consol- 
idated sales revenues. 

Several structural and operating changes 
were made during the year. The Metals 
Group was reorganized into an Alloy Div., 
including molybdenum, a Base and Precious 
Metals Div., and a Specialty Products Sec- 
tion. Mining efficiency in 1984 was reported 
to be 35% higher than the base year 1964. 
The company reduced its debt substantially 
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in 1984 and arranged for a buyback of about 
4.3 million AMAX shares from British Pe- 
troleum Corp. Ltd. 

Although operating at less than one-half 
capacity, AMAX continued development of 
both mines. Proven and probable ore re- 
serves at the Climax Mine in 1984 were 
estimated to be 141 million short tons av- 
eraging 0.318% molybdenum disulfide in 
the open pit, and 267 million tons aver- 
aging 0.306% molybdenum disulfide under- 
ground. Corresponding reserves at the Hen- 
derson Mine were estimated to be 240 mil- 
lion tons averaging 0.376% molybdenum 
disulfide. 

Excluding preparation and development 
expenditures, capital spending at Climax in 
1984 was approximately $2.4 million, com- 
pared with $1 million in 1983; at Hender- 
son, approximately $1.3 million in 1984, 
compared with $1.5 million in 1983. Among 
the changes in operations established dur- 
ing the year was to package molybdenum 
for shipment in bags rather than steel 
drums. 

AMAX traded 5,814 acres of land held for 
exploration and development to the U.S. 
Forest Service in exchange for 2,943 acres 
on Bartlett Mountain expected to be affect- 
ed by surface subsidence over the Climax 
Mine. 

Molybdenum concentrates produced by 
AMAX in Colorado were shipped to its 
conversion plants in Langeloth, PA, Fort 
Madison, IA, Rotterdam, Netherlands, and 
Stowmarket, England. An independent mo- 
lybdenum roaster in Denver, owned by S. 
W. Shattuck Chemicals Co., a subsidiary of 
Phibro-Salomon Corp., closed in March be- 
cause of continuing unprofitability. 

AMAX, which ceased development and 
wrote off $155 million on its Mount Em- 
mons molybdenum prospect near Crested 
Butte in 1983, entered into an agreement in 
principle to transfer its working interests in 
that property to U.S. Energy Corp. and 
Crested Butte Silver Mining Inc., from 
which AMAX originally acquired them. The 
Mount Emmons Prospect was estimated to 
contain 165 million tons of molybdenum ore 
averaging 0.43% molybdenum disulfide, 
worth about $8 billion and costing about $1 
billion to mine. 

Silver.—Output of silver in Colorado in 
1984 was very similar to the 1983 produc- 
tion level, but the value of that output was 
nearly one-third less because of a decline in 
average price of silver from $11.44 per troy 
ounce in 1983 to $8.14 per ounce in 1984. 
Nationally, Colorado accounted for about 
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5% of the silver production in 1984, ranking 
sixth among the States. Fifteen mines re- 
ported producing silver in 10 counties. 
Homestake’s Bulldog Mountain Mine at 
Creede continued to be the largest producer. 
Asarco’s Leadville Unit (Black Cloud Mine) 
and Hecla’s Sherman Mine, both near Lead- 
ville, and Standard Metals’ Sunnyside Mine 
at Silverton were next in size, but all three 
together did not equal the Bulldog’s output. 
These four mines together produced more 
than 90% of the State’s total silver in 1984. 
Silver was the most important product in 
four of the top six producers, but fourth 
after zinc, gold, and lead in the Black Cloud 
Mine and third after gold and zinc at the 
Sunnyside Mine. It was third in importance 
among the base and precious metals pro- 
duced in Colorado. 

According to Homestake’s 1984 annual 
report, the Bulldog Mine produced slightly 
more silver in 1984 (1,275,000 ounces) than 
in 1983, but still less than in the several 
years before 1983. More ore was mined, but 
the average silver content was 13.9 ounces 
per short ton, compared with 16.7 ounces in 
1983. Reserves remained high in 1984, 
1,207,000 tons, but average silver content 
was estimated at 14.2 ounces per ton, com- 
pared with 15.2 ounces in 1983 and 16.1 
ounces in 1982. 

The carbon-in-pulp secondary recovery 
plant, used to recover silver from tailings 
after the flotation mill had removed most of 
the metal, had been reopened in December 
1983 but was closed in July because low 
silver prices made it uneconomical to oper- 
ate. 

The company continued a major under- 
ground exploration project at the Equity 
Mine, about 8 miles from the Bulldog Mine, 
which included driving a decline, drifting, 
diamond drilling, bulk sampling, metallur- 
gical testing, and engineering studies. 
Homestake confirmed it had struck silver 
and was trying to confirm the size of the ore 
body. Crown Resources Corp. and joint ven- 
ture partner Sutton Resources Inc. signed 
an agreement enabling Homestake to ac- 
quire a 5596 working interest in 331 claims 
totaling 6,000 acres adjacent to the Equity 
property. 

Also at Creede, Minerals Engineering Co., 
in a joint project with Pioneer Nuclear Inc., 
drove an exploratory drift southwest from 
the Commodore Mine to further probe the 


Amethyst and Bulldog veins near an area 


where Homestake reported new vein discov- 
eries last year. Diamond drilling and a 
geophysical survey were also part of the 
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exploration program. A stock proxy and 
court battle to settle control of Minerals 
Engineering apparently was settled in favor 
of Pioneer Nuclear. 

The Sherman Mine, at 12,400 feet above 
sea level near Leadville, was operated by 
Hecla through arrangement with the own- 
er, Leadville Corp. Early in the year, the 
mine was producing at the rate of 150 tons 
per day, yielding 15.6 ounces of silver per 
ton and 0.5% lead. Although the drift 
through to the Hill Top Mine was complet- 
ed, no mining was done in that portion of 
the property as ore on the Sherman side 
was richer. Lead-silver concentrates from 
the mill were shipped to the smelter at 
Trail, British Columbia, Canada, for smelt- 
ing. On September 15, the mine and mill 
were shut down and 36 workers were laid 
off. Low silver and lead prices were cited as 
reasons for the closure. An agreement was 
reached between Hecla and Leadville Corp. 
for return of all Hecla’s interest in the mine 
to Leadville Corp., leaving Hecla with no 
continuing interest in the operation. Lead- 
ville Corp. did not announce future inten- 
tions for the mine. 

Also in the Leadville area, Mallon Miner- 
als Corp. purchased 190 acres of claims 
leased to Asarco, operator of the Black 
Cloud Mine, the largest mine in the area. 
One of the most active organizations in the 
Leadville area was Leadville Silver and 
Gold Co., which acquired rights to, or was 
doing exploratory work on, the Iron Hill 
silver mine, the Rock Hill Mine Co. proper- 
ty, the Tucson-Maid Fault of the Tucson 
Mine, the Iowa Gulch Rex Group of claims, 
and the Pandora Mining Trust properties. 
Apache Energy and Minerals Co., devel- 
opers of the Continental Chief Mine and 
Norsiga mill, filed for protection under 
chapter 11 of the Bankruptcy Act. Conti- 
nental Resources Corp. acquired rights to 
the Sugar Loaf Prospect. Windsor Re- 
sources Inc. confirmed continuity of miner- 
alization at the St. Kevin Mine, with sam- 
ples averaging 22 ounces of silver per ton, 
0.10 ounce of gold, 0.9% lead, and 2.9% zinc. 

Work began July 1 on phase 1 of a res- 
toration program at the Caribou Mine, 
24 miles west of Boulder, and continued 
through the year. The Caribou Mine, which 
had been closed since 1955, was purchased 
in 1983 by North American Power Petrole- 
ums Inc., a Vancouver, British Columbia, 
Canada-based oil and mining company, 
from Nederland Mines of New York. Work 
being done under contract by Harrison- 
Western Corp. included widening a haulage- 
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way, a new electrical system, improvement 
of the mine effluent system, installation of 
pumps to dewater the 500-foot to 1,230-foot 
levels, and a new exploratory drift on the 
lowest level. 

The Revenue-Virginius Mine near Ouray, 
being developed by Ranchers Exploration 
and Development, laid off part of its work 
force in August because of low silver prices. 

Miocene Resources of California leased 
two silver mines in Gunnison that were 
productive at the turn of the century, the 
Fairview and the Cleopatra, and began 
exploration and development work in them. 

Tin.—Tin was produced as a byproduct of 
molybdenum at AMAX’s Climax Mine. Cli- 
max ore contains about 0.002% tin. Colora- 
do was second of three States reporting tin 
production. Alaska was the major producer; 
Colorado accounted for less than 10% of the 
U.S. total. Colorado’s tin production is di- 
rectly related to output at the Climax Mine 
and, consequently, has been affected by 
reduced operating levels or suspended oper- 
ations at that mine. 

Tungsten.—Tungsten production in Colo- 
rado also is a byproduct of molybdenum 
production at AMAX’s Climax Mine. Conse- 
quently, the output of tungsten in the State 
was affected by the reduced operating levels 
at Climax in 1984 and 1982 and complete 
suspension of operations at the mine in 
1983. Colorado was second among the four 
States producing tungsten in 1984, with less 
than 20% of the national total output. 
AMAX’s annual report indicated 29,000 
short tons of tungsten trioxide was produc- 
ed at Climax in 1984, compared with zero 
in 1983, 47,000 tons in 1982, and 111,000 
tons in 1981. This output was sold principal- 
ly in the United States. The U.S. tungsten 
prices rose from $66 per ton at the begin- 
ning of 1984 to $78 per ton by midyear, but 
settled back to $64 at yearend. 

Vanadium.—Colorado remained first 
among the four States reporting vanadium 
production in 1984, although output was 
about 21% less than in 1983. Umetco Miner- 
als Corp, a wholly owned subsidiary of 
Union Carbide, established in April 1984, 
was the only producer of vanadium in the 
State. Umetco's Uravan mill, the oldest 
uranium-vanadium mill in the United 
States, reopened on May 1 after a 5-month 
shutdown. It produced vanadium as a co- 
product with uranium; vanadium and ura- 
nium coexist in western Colorado ores in a 
5:1 ratio. 

Most of Umetco's uranium-vanadium 
mines in Mesa, Montrose, and San Miguel 
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Counties were closed at the end of 1983, and 
most production was from stockpiled ore. 
About three-fourths of ore processed was 
from Umetco's own sources, and one-quar- 
ter was purchased. Umetco let five small 
contracts to receive ore from independent 
local miners during August through Octo- 
ber to provide some cash flow among small 
miners. Umetco's vanadium finishing plant 
at Rifle was reopened in March, rehiring 
those of its 30-worker staff who had been 
laid off when it suspended operations 4 
months earlier. Uravan was the only suppli- 
er of vanadium material to the Rifle plant. 

Rifle operations were suspended again in 
mid-December, following the suspension of 
milling operations at Uravan in November. 
About 110 jobs were affected at Uravan. 
Production at both the Uravan and Rifle 
facilities was expected to be severely cur- 
tailed for the next few years until uranium 
supply and demand come back into balance; 
vanadium production is uneconomic with- 
out coproduction of uranium. 

Hearings continued throughout the year 
on renewal of Uravan's mill and disposal 
site license; Uravan had been operating 
under a temporary license since 1978. The 
Radiation Control Div. of the Colorado 
Health Department had not accepted Umet- 
co's proposals by yearend. The thickness of 
the clay liner (Umetco proposed 36 inches) 
at the company's Spring Creek disposal site 
was the main point in contention. Umetco 
signed an agreement with the Environmen- 
tal Defense Fund in August, agreeing to 
close the Uravan mill and evacuate the 
town of Uravan in 1988 if radiation levels at 
that time remained above safety levels. 
About 200 people still lived in 70 of the 
town's 150 houses. 

Zinc.—Zinc production in Colorado in 
1984 was about 5% greater in volume and 
23% greater in value than that of 1983. 
Colorado ranked fourth of the nine States 
reporting zinc production in 1984 but con- 
tributed well under 10% of the Nation's 
total output of zinc for the year. Only two 
mines in Colorado reported zinc production 
during the year. Asarco's Leadville Unit 
(Black Cloud Mine) was the largest pro- 
ducer. Standard Metals' Sunnyside Mine at 
Silverton was the other producer. Zinc was 
the major product of the Black Cloud Mine, 
second in value at the Sunnyside. Zinc was 
most important in value of the base metals 
produced in Colorado and second only to 
gold in the combined value base and pre- 
cious metals output. It exceeded silver in 
value and was not far behind gold. 
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The largest producer of zinc in the State, 
Asarco's Leadville Unit, or Black Cloud 
Mine, a joint venture of Asarco and the 
Resurrection Mining Co., employed about 
150 workers. Despite low metal prices, the 
mine had a record high production year in 
1983, and with an increase in zinc prices 
from an average $0.41 per pound in 1983 to 
an average $0.49 in 1984, production in- 
creased slightly. 

Because Asarco depended upon mine out- 
put to feed its smelters, which represented a 
large fixed investment independent of its 
mines, the company had a different set of 
considerations in determining what re- 
sponse to make to lower metal prices. Clos- 
ing mines would not necessarily reduce 
expenditures to the same degree as with 
companies that were mining only. The com- 
pany chose to tighten up on expenses and 
try to maintain sufficient cash flow to cover 
expenses but keep mines, including the 
Black Cloud, and smelters open. 

A major controversy developed around 
one of Colorado's oldest and most produc- 
tive zinc mines, the Eagle Mine, which is on 
the Eagle River at Gilman in Eagle County. 
Begun as a silver mine in 1879, gold produc- 
tion began in 1894 and zinc production 
began in 1905. It was bought by The New 
Jersey Zinc Co. in 1912. During the 1930's, it 
was Colorado's largest producer of copper 
and silver; beginning in 1936, it was the 
State's largest zinc producer. In 1971, it was 
the Nation's second largest zinc mine, pro- 
ducing 6 million short tons of zinc and 3 
million tons of copper and silver ore. Its 
underground mill, constructed in 1929, 
processed 600 tons of ore per day. By 1978, 
the mine was no longer economic, the un- 
derground mill was removed, and mining 
curtailed—only higher grade gold-silver ore 
was being direct shipped to El Paso, TX, for 
processing. In the mid-1970’s, Gulf + West- 
ern Industries Inc. (G+W) acquired New 
Jersey Zinc, and in 1983, sold the Eagle 
Mine, tailings, and mineral rights to Miller 
Enterprises of Canon City and the town of 
Gilman and 1,700 acres to Battle Mountain 
Corp. The mine closed in April 1984 when 
Miller Enterprises lost its financial backing, 
but some workers continued working the 
mine without pay for 2 more months in the 
hope that new financial backing would be 
found; it wasn't. 

In June, EPA took over maintenance 
operations of the mine and paid the electric 
power bill to prevent the pumps from being 
shut off, which would have allowed the acid 
mine drainage to seep into the Eagle River 
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and to corrode electric transformers con- 
taining 2,800 pounds of polychlorinated 
biphenyl (PCB). EPA stopped paying the 
electricity bills after moving the transform- 
ers out of the mine to the surface, and the 
mine was completely closed in August. Bat- 
tle Mountain Corp. took over paying to keep 
the mine pumps running. In October, the 
mine received official priority status on 
EPA's Superfund list of hazardous waste 
sites. 

Testing for the degree of hazard and 
determining a course of action will contin- 


131 


ue. The problem became a bureaucratic 
puzzle, with at least nine different Federal, 
State, and local agencies involved. 

Several lawsuits remained to be set- 
tled concerning the mine; State officials 
brought suit against New Jersey Zinc and 
G+W because of pollution from the Eagle 
Mine. New Jersey Zinc, in turn, filed a suit 
against the State Mined Land Reclamation 
Board to force the transfer of their reclama- 
tion permit to Miller Enterprises. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 
2Editorial assistant, Bureau of Mines, Denver, CO. 


Table 8.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Ideal Basic Industries Inc... Box 8789 Plants Fremont and 
750 17th St. Larimer. 
Denver, CO 80201 
Southwestern Portland Cement Co 1111 South Colorado Blvd. Plant Boulder. 
Denver, CO 80222 
ae 
kewood Brick and Tile o 1325 Jay St. Mines Jefferson. 
Lakewood, CO 80214 
Robinson Brick & Tile Co Box 5243 e cse Douglas, Elbert, 
Denver, CO 80217 El Paso, Jef - 
ferson. 
Gold: 
Silver State Mining Corp. Box 127 Mine dnd mill — Teller. 
Victor, CO 80860 
Standard Metals Corp. Box 247 e San Juan. 
Silverton, CO 81433 
Gypsum: 
Genstar Building Materials o 1153 State Hwy. 120 Mine and plant Fremont. 
Florence, CO 81226 
Iron ore: 
Pitkin Iron Cor ·ꝛ·ꝛꝛ 105 West Adams St. Mine Pitkin. 
Chicago, IL 60603 
Lead: 
ASARCO Incorporated Box 936 Mine and mill Lake. 
Leadville, CO 80461 
Lime: 
The Great Western Sugar C0o 1530 16th St. Plants ______ Larimer, Lo- 
Denver, CO 80217 an, Morgan, 
gwick, 
Weld. 
Molybdenum: 
AMAX Inc.5__—-------------—— 13949 West Colfax Ave. Mines and mills Clear Creek and 
Golden, CO 80401 Lake. 
Peat: 
Universal Peat Co 00o 1557 South Ingalls St. Bo g Park. 
Lakewood, CO 80226 
Perlite: 
Greco line naues Box 308 Plant Conejos. 
Antonito, CO 81120 
Persolite Products Ine Box 105 Mine and plant Custer and 
Florence, CO 81226 Fremont. 
Sand and gravel: 
Castle Concrete o Box 2379 uet ado ace El Paso and 
Colorado Springs, CO 80901 Pueblo. 
Albert Frei and Sons 11521 Brighton Rd. Pits and plants Adams, Clear 
Henderson, CO 80640 ae Gar- 
ield. 
Cooley Gravel Co._______________ Box 5485TA 00 Adams, Arapa- 
Denver, CO 80217 hoe, El Paso. 
Flatiron Sand and Gravel Co Box 229 is BOONE ete Boulder, Eagle, 
Boulder, CO 80306 rimer, 
Summit, 
Weld. 
Koppers Co. In Box 21649 „ 0 Arapahoe, Boul- 
Denver, CO 80221 der, El Paso, 
Jefferson, 
Larimer, 
Pueblo, Weld. 


See footnotes at end of table. 


139 MINERALS YEARBOOK, 1984 


Table 8.—Principal producers —Continued 


Commodity and company 


Sand and gravel —Continued 


Zigan Sand and Gravel Ine 


Silver: 
Hecla Mining Co. 


Vanadium: 
Union Carbide Corp., Umetco Minerals 


Corp. 


Address 


Box 5183TA 
Denver, CO 80217 


1875 West Dartmouth 
Englewood, CO 80110 
Box D 

Leadville, CO 80461 
Box 98 

Creede, CO 81130 


Old Ridgebury Rd. 
Danbury, CT 06817 


Type of activity 


Pits and plants _ 


Mines and mills 


County 


Adams, Doug- 
as, Eagle, 
Garfield, Jef- 
ferson, Lari- 
mer, Moffat, 
Routt, Weld. 


Adams and 
Weld. 


Lake. 
Mineral. 
Garfield, Mesa, 


Montrose, 
San Miguel. 


1 Also stone. 

72 Also silver. 

3 Also copper, lead, silver, and zinc. 
* Also copper, gold, silver, and zinc. 
5 Also pyrites, tin, and tungsten. 

* Also copper, gold, lead, and zinc. 
? Also copper, lead, and zinc. 


The Mineral Industry of 
Connecticut 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the State Geological and Natural 
History Survey of Connecticut, Department of Environmental Protection, for collecting 


information on all nonfuel minerals. 


By L. J. Prosser, Jr., and R. J. Altamura? 


Nonfuel mineral production in Connecti- 
cut in 1984 was valued at a record high for 
the second consecutive year. All the nonfuel 
minerals mined in Connecticut were indus- 
trial minerals with crushed stone and sand 
and gravel accounting for the largest pro- 
duction increases in 1984 compared with 
1983 levels. Enhanced production of these 
commodities was attributed to increased 


nonresidential construction, reported to be 
about 20% greater than in 1983, and to road 
construction, up nearly 122%. 

Nationally, Connecticut continued to 
rank second in feldspar production. In the 
six-State New England region, the State 
accounted for about 26% of the total value 
of nonfuel mineral production, ranking sec- 
ond in output of crushed stone and clays. 


Table 1.—Nonfuel mineral production in Connecticut? 


1983 1984 
Mineral : Value ; Value 
Quantity (thousands) Quantity (thousands) 

A JJ [ thousand short tons 86 8515 99 8565 

NOLO TT INDE ⁵ ⁵ ⁵⁵V0· ð IUNIO SENS do... 5 400 W W 

Send and gravel (construction F 222244 do... 95,000 17, 900 6,718 22,817 

tone: 

Crushed - do— ~~ 7,692 45, 890 8, 300 49, 400 

Dimensions - - - -- - ----------------------- do— 18 1.028 18 1, 080 
Combined value of feldspar, gem stones, mica (scrap), sand and gravel 

(industrial), and value indicated by symbol W _ -—-- --------——- XX 5,480 XX 5,884 

IM. ⁰· / ³ w AAA LI iE XX 71,213 XX 79,696 

“Estimated. W Withheld to avoid disclosing company proprietary data; value included with Combined value" 

figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Connecticut, by county! 


(Thousands) 
County 1982 1983 8 
Fairfield on $1,003 (3) 
Hartford e hg he W W Stone (crushed), clays. 
Hefe! 88 2,188 $4,125 Stone (crushed), lime. 
Middleseknsnsns 5,117 W i sand and gravel (industrial), mica, 
clays. 
New Haven ______________________ 2,479 W Stone (crushed), stone (dimension). 
New London W W | Sand and gravel (industrial). 
I ³¹Ü.iwn ³ĩWe 2,058 W Stone (dimension). 
Windham _______________________ 1,333 W Stone (crushed), stone (dimension). 
Undistributed* .. . — 1,402 49,187 
cg and gravel (construction XX 17,900 
tone: 
Crushed . DE €32 700 XX 
Dimension r 6953 XX 
rr N 155,802 71,213 


“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

County distribution for crushed and dimension stone (1982) and construction sand and gravel (1983) is not available. 

2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” ! 

Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

*Data do not add to totals shown because of independent rounding. 


Table 3.—Indicators of Connecticut business activity 


1982" 1983 1984 
Employment and labor force, annual average: f 
P! r f a E LL ELLE thousands. . 3,126 3,139 8,154 
Total civilian labor forereea⁸ do____ 1,575.7 1,612.0 1,672.0 
Unemployment 22 uncle lnc a do. ..- 120.3 97.0 77.0 
Employment (nonagricultural): 

Mining totall ——— oum y as do... 1.7 1.5 1.4 
Metal minin ng do... 2 1 NA 
Nonmetallic minerals except fuel do- 8 8 NA 

Manufacturing totaal!llllllll!ll ~~ ~~ ____e do— 418.8 403.4 418.6 
Primary metal industries do— 17.7 16.3 16.1 
Stone, clay, and glass produets ss do- 6.4 5.8 NA 
Chemicals and allied products — - - - - - - -----------——- do 21.5 22.0 22.4 
Petroleum and coal produ et do— 5 A NA 

Sinn ue ee ge eet C do- 49.4 54.1 61.0 

Transportation and public utilities. do— 61.8 61.7 66.5 

Wholesale and retail trad. do... 303.3 312.6 333.8 

Finance, insurance, real estate do____ 113.7 117.4 123.1 
NCC sa sce ⁵ ˙iU a hs Dip Pa Neale 9 301.5 313.8 

Government and government enterprises do- 179.6 182.0 185.8 

f ] • ³¹wmm¹²ʃ d ie e do— 1,429.8 1,446.5 1,525.7 

Personal income: 

lll MOLIS Ci De Cete o millions $43,689 $46,853 $52,221 

Per capita Mew MET MMC". cg $13,978 $14,928 $16,556 
Hours and earnings: 

Total average weekly hours, production worker 40.5 41.3 42.5 

Total average hourly earnings, production workers 88.23 $8.76 $9.22 
Earnings by industry: 

Farm income .... m „ millions $118 $109 $137 

INARI He nc ⁰⁰dp rl Ere ue uh 8 $30,061 $32,644 ,607 

Winne do— $73 $61 $62 
Nonmetallic minerals except fuels _ do... $21 $23 $25 
Oil and gas extraction. nnn do— NA $11 $12 

Manufacturing total do- $10,747 $11,098 $12,211 
Primary metal industries! do... $494 $488 $529 
Stone, clay, and A roe en, do... $153 $154 $157 
Chemicals and allied product do... $121 $800 $860 
Petroleum and coal products... 222255 do... $24 $21 $9 

San y A do... $1,342 $1,649 $1,934 

Transportation and public utilities do... $1,641 $1,780 $2,010 

Wholesale and retail trade do- $4,591 $4,957 $5,561 

Finance, insurance, real estate do- $2,529 $2,898 $3,281 

OV CN n e oo eo re 8 do— $5,667 $6,426 $7,326 

Government and government enterprises 40 $3,380 $3,695 $4,107 


See footnotes at end of table. 
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Table 3.— Indicators of Connecticut business activity —Continued 


1982" 1983 1984 

Construction activity: 

Number of private and public residential units authorized 10,330 15,672 17,890 

Value of nonresidential construction millions $613.6 $655.2 $789.1 

Value of State road contract awards do____ $67.1 $149.4 $331.4 

Shipments of portland and masonry cement to and within the State 

thousand short tons. _ 624 641 775 

Nonfuel mineral production value: 

Total crude mineral valu-n,- ee millions $55.8 $71.2 $79.7 

Value per capita o ea ee = ee ee eee $18 $23 $25 


PPreliminary. Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
?Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 


ae ee en ee ee eee een oe eee Ij 


LITCHFIELD | HARTFORD 


\ 


| 
| " 
i s 8a 11 i 
| 4 sa 2 
: | 
| we | 
| 

j 

| 

l 

| 

| 

I 

| 

| 


È 


—.— * 
p WIDOLESEX 
2 


Middistoun 
9 Mice ` 
. Norwich 


a 


FAIRE ELD 


| 
| 
| 
i 
] 
| 
! 
! 
| 
| 
| 
| 
| 
| 
| 
\ 
\ 


Clay 

Feldspar 
Limestone 

Mica 

Sand and Gravel 
Silica (Ind. sand) 
Stone 


Figure 1.—Principal mineral producing localities in Connecticut. 


Corp. at the site of the defunct Yale Steel 


was selected as the site for introducing a Corp. in Wallingford. The new operation, 
new technological concept in steel manu- termed a micromill, was expected to begin 
facturing in the United States. The Korf limited production in the spring of 1985 and 
Group announced plans to invest $50 mil- is to be equipped with an energy optimizing 
lion for the formation of Connecticut Steel furnace (EOF) instead of the electric arc 
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furnaces used predominantly in minimills 
in the United States. Energy costs are 
reduced because the EOF uses low-sulfur 
coal fines, coke breeze or charcoal fines, and 
oxygen, resulting in an estimated savings of 
$25 to $30 per ton.* This type of operation 
has proven successful in Brazil; Connecticut 
Steel will become the first U.S. operation to 
utilize this technology. The company ex- 
pects to produce 200,000 tons of finished 
steel products and to convert 60,000 tons of 
wire rod into welded wire mesh and other 
wire products by 1986 when the mill is fully 
operational. Total employment of about 300 
is expected. 

The State's copper and brass fabricating 
industries, for the most part, agreed with 
the rejection of the U.S. copper producers' 
petition to the Federal Government for 
relief from imports of refined and blister 
copper. The decision was based primarily on 
the contention that import restrictions 
would raise the price of copper for U.S. 
fabricators and that more jobs would be lost 
than gained by imposing the restrictions 
recommended by the International Trade 
Commission. 

The New Haven Terminal, which import- 
ed 140,000 tons of foreign copper in 1983 
and 150,000 tons in 1984, also benefited 
from the decision. Most of the copper receiv- 
ed at the New Haven Terminal, which 
annually handles about 3096 of the total 
U.S. refined copper imports, was mined in 
Chile with lesser amounts received from 
Peru, the Republic of South Africa, and 
Zaire. The copper is purchased by about 50 
fabricators in Connecticut and throughout 
the Northeast. 

Phelps Dodge Corp., 1 of 11 domestic 
copper producers that petitioned for the 
restrictions, expressed disappointment with 
the decision, although it was not expected to 
adversely affect 1985 production at its con- 
tinuous cast copper rod mill at Norwich. 
This mill, using both foreign and domestic 
copper, operated at near capacity of 180,000 
tons per year in 1984. 

Legislation and Government  Pro- 
grams.—The enactment of a $5.5 billion, 10- 
year program to improve the State's infra- 
structure highlighted the 1984 legislative 
session. The program involves massive re- 
pairs and rehabilitation of Connecticut's 
highways, primary and secondary roads, 
mass transit system, and bridges. Of the 
$5.5 billion, $2.1 billion will be generated by 
the State through an increase in the gaso- 
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line tax and $3.4 billion in Federal funding. 
During the 10-year program, gasoline taxes 
will be hiked by 9 cents per gallon, and 
highway user fees will be increased substan- 
tially. An estimated 20,000 tons of aggre- 
gate is required per million dollars of con- 
struction cost, based on production data 
reported to the U.S. Bureau of Mines and 
methodology applied by the Federal High- 
way Administration to determine aggregate 
usage factors.* 

Other legislation that broadly affected 
segments of the State's varied industries is 
described in capsule summary form in the 
"Classified Index of Legislation Enacted by 
the 1984 General Assembly." The index lists 
measures by bill number and includes 
amendments to existing statutes.’ 

The Natural Resources Center and the 
Geological and Natural History Survey con- 
tinued programs to collect, interpret, and 
disseminate information on Connecticut's 
natural resources. During the year, the 
Connecticut Survey worked on development 
of à statewide geographic information sys- 
tem that included, among others, data bases 
for geology, soils, drainage basins, and land 
use. Demonstration of the system's capabili- 
ties for a two-quadrangle pilot area is 
planned for the 1985 American Association 
of State Geologists meeting, which will be 
held in Connecticut for the first time since 
1911. 

The Connecticut Survey continued bed- 
rock and surficial mapping programs in 
cooperation with the U.S. Geological Survey 
(USGS). A new State bedrock geological 
map was expected to be published, and a 
surficial materials map open filed in June 
1985. Vibracoring in Long Island Sound and 
deep bedrock drilling in the Moodus area 
were completed. Lineament mapping utiliz- 
ing a State mozaic of the new side-looking 
airborne radar imagery acquired by the 
USGS was scheduled to be completed and 
open filed in 1985. 

A layman's guide to the geology of Con- 
necticut, “The Face of Connecticut, which 
explains the geology to the general public, 
was expected to be published in 1985. In 
addition, an evaluation was under way to 
better understand the State's mineral re- 
sources in light of current trends in mineral 
use. À computerized bedrock well data in- 
formation project for systematic examina- 
tion of geographic and  hydrogeologic 
parameters continued. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Clays.—In 1984, two companies mined 
common clay for use in brick manufacture, 
one at East Windsor Hills, Hartford County, 
and the other at Middletown, Middlesex 
County. Output of 99,000 tons of clay re- 
flected improved demand for brick by the 
housing and construction industries. Both 
the 1983 output of 86,000 tons and the 1984 
total were significantly improved over the 
1982 production of 56,000 tons. 

Feldspar.—In 1984, feldspar was mined 
in six States, led by North Carolina, which 
accounted for 72% of the U.S. total, follow- 
ed by Connecticut. Domestic production in 
1984 of 710,000 tons was the same as the 
1983 level; Connecticut's output declined 
7% (company data is proprietary). In Con- 
necticut, The Feldspar Corp. mined feldspar 
from pegmatites at the White Rocks (Mid- 
dletown) and Hale (Portland) Quarries. The 
ore was ground and concentrated at a plant 
in Middletown, Middlesex County. The feld- 
spar was beneficiated by froth flotation and 
used by the glass and ceramic industries. 

Feldspar production remained capital in- 
tensive; energy and labor costs, particularly 
in Connecticut, have increased at higher 
rates than the increase in feldspar prices, 
resulting in a reduced profit margin. Use of 
nepheline syenite produced in Canada as a 
substitute for feldspar in the manufacture 
of glass and ceramics and the shift toward 
plastic bottles continued to affect demand. 
Also, enactment of bottle deposit legislation 
in the past few years in Connecticut, Maine, 
Massachusetts, New York, and Vermont, all 
of which are located in the firm's Connecti- 
cut operations market area, has resulted in 
increased glass recycling, thus lowering the 
need for feldspar as a raw material. 

Gem Stones.—Interest was rekindled in 
the old Roebling Mine near New Milford, 
Litchfield County. When opened in 1880, 
the mine was worked for feldspar, and in 
1896, for gem stones. In 1936, more than 1 
ton of beryl was mined. Recovery of beryl, 
including aquamarine, emerald, and he- 
liodor varieties, could be expected should 
attempts at reopening the mine prove suc- 
cessful. 

Individual collectors and mineral clubs 
recovered gem stones, both precious and 
semiprecious, and mineral specimens from 


quarries and mine dumps. Gem stones are 
typically collected from rare-metal pegma- 
tites and from hydrothermal mineraliza- 
tion. 

Lime.—The State's only lime manufac- 
turer, Pfizer Inc., ceased production at its 
Canaan plant in the first quarter of 1984. A 
minor amount of lime was sold in 1984; as 
recently as 1979, the firm produced 33,000 
tons of lime. The closing reduced the num- 
ber of lime plants in the six-State New 
England region to two, both in western 
Massachusetts. Pfizer continued quarrying 
limestone and manufacturing calcium met- 
al at Canaan. 

Mica.—The Feldspar Corp. recovered 
crude mica as a byproduct of feldspar min- 
ing operations in Middletown, Middlesex 
County. Production was about the same as 
that of 1983. The mica was marketed as a 
filler and as an additive in well drilling 
mud. 

Sand and Gravel (Construction).— 
Construction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
gave estimates. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Production increased for the second con- 
secutive year after having declined each 
year from 1978 through 1982. Although 
output increased to 6.7 million tons in 1984, 
that total was well below the record high 11 
million tons produced in 1978. Production, 
value, and unit price data for construction 
sand and gravel, 1975-84, were as follows: 


Quantity 


(thousand Value 
Year (thou- 
short per ton 
tons) sands) 
1915. 3 Se 4,900 $10,040 $2.05 
1916 cond SoS 6,414 12,978 2.02 
1971. —— Su 8,543 18,316 2.14 
19938 10,944 25,417 2.32 
1979 ________ 9,990 23,612 2.36 
19800 7,103 18,692 2.63 
1981 2s 6,500 18,100 2.78 
19822 4,887 16,237 3.32 
19880 5,000 17,900 3.58 
1984 _______ 6,718 22,817 3.40 
Average 7,100 18,411 2.59 
*Estimated. 


In 1978, production was reported from 145 
pits; in 1984, the number dropped to 84. 
There are 169 towns in Connecticut, most of 
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which regulate the local sand and gravel claiming are constantly changing. À sam- 
operations. As a result, conditions in the  pling of activities in Connecticut's construc- 
State's sand and gravel industry that re- tion sand and gravel industry for 1984 is 
gard zoning, blasting, transporting, and re- given in table 5. 


Table 4.—Connecticut: Construction sand and gravel sold or used in 1984, 


by major use category 
Quantity 
(thou- Value Value 
Use sand) (thou- per 
short sands) ton 
tons) 
Concrete "i; me RU E PTUS TS 731 $3,082 $4.22 
Plaster and gunite saanduus „„ 12 82 6.92 
Concrete products 29 104 3.58 
Ai dd 332 1,150 3.46 
Road base and coverings. _ - - - - -- --- --------—-—------—-—--———--—-- 493 1,769 3.59 
CI; EEN NE E d . E 543 1,393 2.57 
Snow and ice control _ - - -—-------------------------—-——-—-—---—- 325 1,001 3.08 
Railroad ballast ——— - - - - - ----------------—------—-—-—-—--—--—-— 2 4 1.82 
%%% ͥͥͥͥ a a e ꝛ..n y mß 8 4,251 14,233 3.35 
‘TOtALOF average ß eee a 6,718 222,817 3.40 


1Includes roofing granules and other unspecified uses. 
*Data do not add to total shown because of independent rounding. 


Table 5.—Connecticut: Activities in the construction sand and gravel industry 


| Number of pits! 
County „ Town Activity 
1982 1984 
FairfieliLLLaassass 6 6 Brookfield ... Minin permit extended for 
1 s North Moun- 
it, estimated 
verdi o 200, 000 cubic 
yards per year. 
Háürtlord ee 23 14 Burlington Town approved 2-year per- 


mit allowing R. Poglitsch 
and D. Provost to mine 
63,000 cubic yards at 
South Main St. site. 

East Windsor Town and Manchester Sand 
& Gravel Co. seeking per- 
manent injunction to 
keep South Windsor from 
enforcing new ordinance 
poe heavy trucks 

m using 6 of its streets. 
Manchester ee permit of P. Lom- 
ardo expired and bond 
revoked at Hillstown Rd. 
pit. Zoning Commission 
claims grading and filling 
problems not co 
Litchfield 1. nnnc St En 14 13 Canaan ______ Resident seeking ordinance 
changes to control mining 
operations of Connecticut 
Sand & Stone Corp. on 
Clayton Rd. 

New Milford Zoning Commission ruled 
that that 3,000 cubic yards 
must be mined annuall 
for operation to be consid- 
ered active. The number 
of mines in the town 
cropped from 20 to 6 since 


See footnotes at end of table. 
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Table 5.—Connecticut: Activities in the construction sand and gravel industry 
— Continued 


Number of pits! 
County E oiii uu Town Activity 
1982 1984 


Middlesex _____._______________- 7 6 Killingsworth _ _ Shoreline Washed Sand & 
Stone Co. closed its sand 
and gravel pit and sold it 
135 unnam vá owners. 

e company’s 5-year per- 
mit expired jn Janu 
1984. New owner will 
required to submit a new 
application and would be 
limited to mining 10,000 
cubic yards per year un- 
der revised zoning regula- 
tions adopted in 1982. 
Middlefield — — — — Xenelis Construction Co. 
received a 1-year lease to 
mine the Strickland sand 
and gravel pit. Xenelis 
will pay the town $1 per 
cubic yard mined plus 25 
cents per cubic yard for a 
performance bond. 
Westbrook _ — _ _ Connecticut Valley Sand & 
Stone Co.’s application to 
mine 1.7 million cubic 
yards of sand and gravel 
from a 98-acre site was 


rejected. 

New Haven ______________-__---- 9 11 Beacon Falls Hamden Sand & Gravel Co. 
ordered to cease oper- 
ations by zoning 
but continued to operate 
while appealing the deci- 
sion. D & J Quarry order 
ed to cease and desist un- 
til returning gravel min- 
ing pit to origi 
contours. 

O&G Industries Inc. was 
approved to mine and 
process sand and gravel 
at 3 locations. 
Hamden Angelo Pettorini Trustees 
permit renewed for 1985. 

New London -------------------- 11 11 Franklin Planning and Zoning Com- 
mission required all 5 of 
the town's sand and grav- 
el operations to apply for 
new permits. Permits are 
required for operations 
that remove more than 10 
cubic yards per year. 

Groton ______~- Zoning Commission approv- 
eda x ho permit for W 
Carroll to mine 82,250 cu- 
bic yards but was sued by 
a residents’ group to over- 
turn the decision. 

Tolland ness. 10 14 Mansfield Town denied application by 
DeSiato Sand & Gravel 
Co. to expand its oper- 
ations to include a ready- 
mixed concrete plant. 

Stafford Town denied a permit to G. 
Bruzzi for mining sand 
and gravel. 


Reporting production to the U. S. Bureau of Mines. 


140 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Hartford and New Haven 
Counties accounted for most of the State's 
output with lesser amounts produced in 
Litchfield and Windham Counties. The 
dominant crushed stone produced is trap- 
rock  quarried from Mesozoic lava flows 
and shallow intrusions which are found in 
the central part of the State. Located in a 
belt extending from west-central Hartford 
County to north-central New Haven County 
are ll of the State's 12 active traprock 
quarries. 


Dimension.—Output in 1984 of 17,578 
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tons (208,000 cubic feet) was about the same 
as that of 1983. Dimension stone was pro- 
duced at six quarries, one in New Haven, 
two in Tolland, and three in Windham 
Counties. The stone was sold primarily as 
rough blocks, irregular-shaped stone, and as 
rubble. 


pa ater Mineral Officer, Bureau of Mines, Pittsburgh, 


*Geologist, State Geological and Natural History Survey 
of Connecticut, Department of Environmental Protection, 
Hartford, CT. 

*The quantities used throughout this chapter are short 
tons unless otherwise specifi 

*Block, F. Estimated Impact of the Surface Transporta- 
tion Assistance Act of 1982 on the Demand for Road 
Construction Aggregate. BuMines Minerals and Materials, 
A Bimonthly Survey, June-July 1983, pp. 35-43. 

5Greater Hartford Chamber of Commerce. The Classi- 
fied Index of Legislation Enacted by the 1984 General 
Assembly. State Loculation Committee, July 1984, 22 pp. 
For more information, write to the Greater Hartford 
80 of Commerce, 250 Constitution Plaza, Hartford, 


Table 6.— Principal producers 


Commodity and company Address Type of activity County 
ux is 
e Michael Kane Brick ko 654 Newfield St. Pit and mil Middlesex. 
Middletown, CT 06457 
K-F Brick Co Box 375 Mine and mill Hartford. 
East Windsor Hill, CT 06028 
Feldspar: 
The Feldspar Corp.!? . Box 99 Mines and plant... Middlesex. 
Spruce Pine, NC 28777 
Sand and gravel: 
Construction: 
Dan Beard Ine Box 71, Mary St. Pit and plant New Haven. 
Shelton, CT 06484 
Connecticut Sand & Stone Corp 7 West Main St. Pit and plants Hartford and 
Plainville, CT 06062 Litchfield. 
DBD Int 2.5 see oe ee Box 62, Sandcut Rd. Pit and plant Fairfield. 
Brookfield, CT 06805 
Roncari Industries Inc. 1776 South Main St. e ne Hartford. 
East Granby, CT 06026 
Tilcon Inc.’ ------------—- Box 67, 909 Foxen Rd. Pits and plants Do. 
North Branford, CT 06471 
Industrial: 
Ottawa Silica Co., Connecticut Div Box 577 Pit and plant New London. 
Ottawa, IL 61350 
Stone: 
Crushed and broken: 
Edward Balf Coo Box 11190 Quarry _______ Hartford. 
Newington, CT 06111 
O&G Industries Ine 23 Casson Ave. Quarries ______ ‘Litchfield and 
York Hill Trap Rock Quarry Co Westlield ka Qu New Haren. 
ork Hi p arry Co estfie . arry 2n ew Haven. 
Meriden, CT 06450 
Dimension: 
Box Mountain Quarries Ine 1111 Mott Hill Rd. Sn SOO oo le oe Tolland. 
South Glastonbury, 
CT 06073 
Castellucci & Sons Ine West River St. o ENE New Haven. 
Providence, RI 02904 
Wayne C. Williams General RFD 1, Conklin Rd. ie, BOO Lum iere Tolland. 
Construction Inc. Stafford Springs, CT 06076 
1 Also crude mica. 
2? Also industrial sand. 


3Also traprock. 


The Mineral Industry of 
Delaware 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Delaware Geological Survey 
for collecting information on all nonfuel minerals. 


By William A. Bonin? 


In May 1984, greensand joined construc- 
tion sand and gravel and magnesium com- 
pounds as the only mineral commodities 
produced in Delaware. The value of magne- 
sium compounds, which are extracted from 
seawater, is excluded from the State's total 
to prevent disclosure of company propri- 
etary data. Elemental sulfur was recovered 


as a nondiscretionary byproduct at a petro- 
leum refinery, which also produced sulfuric 
acid and petroleum coke. Chrome ore, gyp- 
sum, ilmenite, magnesium oxide, and man- 
ganese ore were shipped into the State for 
processing into higher value-added prod- 
ucts. Slag was processed at the State's only 
Steel mill. 


Table 1.—Nonfuel mineral production in Delaware! 


1983 1984 
Mineral Value : Value 
Quantity (thousands) Quantity (thousands) 
Greensand __________________ thousand short tons T ae 1 $18 
Sand and gravel (construction) — - — —- - - - ---- ---—-- do... 1, 400 8g, 200 1,008 2,795 
Tia uen te ee E LEE Lm XX 8,200 XX 2,813 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Partial total; excludes the value of magnesium compounds, which must be concealed to avoid disclosing company 


proprietary data. 
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Table 2.— Indicators of Delaware business activity 


1982 1983 1984 
Em . and labor force, annual average: 
TOP ülütiófl. d mas uae a. thousands 600 606 613 
Total civilian labor forrdre „ do— 298 296 308 
Unemploymenn!mtiUl!! kk „ do- 25 24 19 
Employment (nonagricultural): 
Mining total? ~_.______________ Le do... 1 1 1 
Manufacturing total „„ do— 67.9 68.2 70.5 
Primary metal industries do- 1.9 1.7 1.8 
Stone, clay, g glass roducts? — on mu cul do... 8 8 NA 
Chemicals ied product do— 31.8 30.8 81.7 
Petroleum pi coal products do. ___ 1.2 1.2 NA 
Construction. ee le do— 15.4 16.1 16.9 
Transportation and public utilities do- 11.7 11.9 12.1 
Wholesale and retail trade do— 56.5 58.3 62.6 
Finance, insurance, real estate do... 13.9 15.5 17.4 
%% a aoe ee ae ee do— 49.9 52.6 57.7 
Government and government enterprises do— 43.8 43.4 43.4 
%//;ͤ do- 259.2 266.1 2280.6 
Personal income 
7i ⁵³¹-wi MA. GETS Oe =n ge ae IRR millions 87,084 87,538 $8,883 
PéFOSDIBR oss rt a ee c AE cfe $11,810 $12,422 $13,685 
Hours and earnings: 
Total average weekly hours, production workers- - -- - - ----------- 39.2 40.6 41.9 
Total ave hourly earnings, production workers $8.64 $9.19 $9.30 
Earnings by industry 
Free. ncm eiu millions 108 $138 $183 
NOhÍAri- ß e su E sa DAS do... $5,435 ; j 
minge total ct E 8 do $5 $5 $5 
Manufacturing totallllllll do... $2,117 $2,263 $2,461 
Primary ders man do- W W W 
Stone, clay, glass et... 8 do- 815 318 321 
Chemicals and allied product do- $1,258 $1,295 $1,386 
Petroleum and coal produetisss do— 560 $65 $70 
k y do... $352 $366 
Transportation and public utilities a C 03 28 3814 
Wholesale and retail tralle ccc do_ ___ 713 744 14 
Finance, insurance, real estate do... $257 $314 
OE VCO -scce y Ll he ee a do... $864 $952 $1,041 
Government and government enterprises do— $812 $851 $903 
Construction activity: 
Number of private and public residential units authorized 2,968 3,648 4,363 
Value of nonresidential construction |... —- -----------—-—- millions 8140.7 $136.6 $227.6 
Value of State road contract awards do____ $68.8 $64.9 $60.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 161 154 175 
Nonfuel mineral production value: 
Total crude mineral value _______~_____~_~______-_ _ millions 83.2 83.2 $2.8 
Value pep ————— 'P——— $5 


NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in Delaware 
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Trends and Developments.—The State's 
construction industry continued to rely 
heavily on shipments of construction aggre- 
gates from neighboring Maryland and 
southeastern Pennsylvania as evidenced by 
the significant decrease in production of 
. construction sand and gravel despite the 
increased construction activity in 1984. Al- 
so, Delaware joined New Jersey as the only 
domestic producers of greensand. This ma- 
terial is an unconsolidated sediment of the 
coastal plain that is rich in glauconite, a 
hydrous iron-potassium silicate. It is used 
principally as a filter medium for the re- 
moval of iron and manganese from drinking 
water supply systems. Delaware's produc- 
tion was shipped to Pennsylvania, where it 
was processed for marketing as a slow 
release potash fertilizer and soil condi- 
tioner. 

Nonfuel minerals and materials received 
at the Port of Wilmington in fiscal year (FY) 
1984 (ending June 30) included alumina, 
chrome ore, dolomite, gypsum, manganese, 
magnesium oxides, perlite, salt, sulfur, alu- 
minum, iron and steel, and lead. Imports of 
crude gypsum, the highest tonnage dry bulk 
commodity received in FY 1984, were 
308,456 short tons, a 44% increase over FY 
1983 shipments. Iron and steel imports in 
FY 1984 totaled 204,721 short tons, a 5896 
increase over that of FY 1983. The only dry 
bulk commodity to be exported during the 
year was petroleum coke at 205,782 short 
tons, down 34% from that of FY 1983. 

In comparison with last year's figures, 
the port performed exceptionally well dur- 
ing FY 1984. Total revenues increased 8% 
to $9.2 million; total tonnage increased 29% 
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to 2.8 million short tons; and container 
tonnage increased 45% to 257,000 tons. The 
overall value of commodities increased by 
an impressive 17% to $640 million. Also 
during FY 1984, nearly one-half of the 
port’s acreage was designated as a Foreign 
Trade Zone. Such designation, when acti- 
vated by importers, can provide economic 


. advantages by way of financial relief on 


export-import duties. 

Legislation and Government Pro- 
grams.—The Delaware Geological Survey 
(DGS) continued programs in offshore oil 
and gas potential, geologic mapping, ground 
water availability and quality, cartographic 
information, landfills, and geologic hazards. 
Funds were provided by the U.S. Depart- 
ment of the Interior's Minerals Manage- 
ment Service in a cooperative agreement 
with the Association of American State 
Geologists for the studies by the DGS that 
will focus on geologic framework of oil and 
gas potential offshore Delaware Bay. Eco- 
nomic geology projects of the DGS during 
1984 included investigations on uses of glau- 
conite and advisement on State and county 
"mining laws." 

New or expanded programs of the DGS in 
1984 included initiation of a geologic at- 
las series to provide all available earth 
sciences-related data for each quadrangle in 
the State, funding of two new seismic sta- 
tions in the Wilmington area to monitor 
earthquakes, and expansion of the carto- 
graphic information program. During FY 
1984, the DGS drilled 52 test holes, which 
provided 1,100 feet of penetration for new 
geologic information. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Greensand.—In May, Contractors Sand & 
Gravel Co. Inc. began producing green- 
sand from the floor of its Mount Pleasant 
sand and gravel pit 4 miles north of the 
Middletown-Odessa area. Through Decem- 
ber, Zook & Ranck Inc. trucked 1,424 short 
tons of the glauconite sand at $13.00 per ton 
f.o.b. to its processing facility in Gap, PA, 
about 50 miles north of the Delaware pit. 
Processing included drying and screening. 
The slow release potash fertilizer and soil 
conditioner is sold in 5-, 40-, and 50-pound 
packages for organic gardening and home 
use and marketed throughout the United 
States, including Hawaii and Alaska, under 
the trade name “Jersey Greensand." About 


10% of the product is sold in bulk to the 
local farming communities, which prefer 
natural-organic fertilizers. Prior to Dela- 
ware's entry into greensand production, 
Inversand Co. in Clayton, NJ, had been the 
sole, recent domestic producer. 

Gypsum (Calcined).—Georgia-Pacific 
Corp.’s (G-P) Gypsum Div. at Wilmington 
calcined imported Nova Scotian crude gyp- 
sum and manufactured wallboard and 
“gypcrete,’ a floor underlayment material. 
The plant, which operated 168 hours weekly 
throughout 1983, continued at full capacity 
throughout 1984 to meet the increased de- 
mand in residential and commercial build- 
ing construction. Value of production in- 
creased 15% with a 7% increase in output 
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over that of 1983. The corporation operated 
seven wallboard plants east of the Rocky 
Mountains and accounted for 13% of the 
total domestic production. 

The Gypsum Div. of G-P developed and 
had a patent pending on a new gypsum 
wallboard product designed for use in the 
fast-growing exterior insulation systems in- 
dustry. The product, Dens-GlassTM, was 
scheduled for release in 1985. It will be used 
for exterior sheathing and application 
where moisture is a potential problem. 

Magnesium Compounds.—Barcroft Co. 
produced a variety of pharmaceutical-grade 
magnesium compounds and aluminum hy- 
droxide from Delaware Bay seawater at its 
specialized fine chemical manufacturing fa- 
cility in Lewes, near Cape Henlopen at the 
entrance to Delaware Bay. In magnesium 
oxide equivalent, the value of production 
increased 18% while output increased 13% 
over that of 1983. 

Manganese Compounds.—American 
Minerals Inc. processed imported manga- 
nese ores at its grinding plant near the 
Wilmington Marine Terminal. The plant 
shipped most of its manganese products to 
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the face brick industry for coloring pur- 
poses; the balance was sold for animal feeds 
and fertilizers. Also, imported chrome ore 
and various grades of magnesium oxides 
were ground for use in refractory bricks. 
The company, with headquarters in Norris- 
town, PA, operated other grinding facilities 
in Camden, NJ, Rosiclare, IL, and El Paso, 
TX. 

Sand and Gravel.—Construction sand 
and gravel production is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; the 1983 chapter gave estimates. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Reported sales in 1984 totaled 1 million 
short tons valued at $2.8 million, f.o.b. plant 
or mine; accordingly, production and value 
decreased 28% and 13%, respectively, below 
that of 1983. Delaware along with Alaska 
and Hawaii were the only States in which 
production fell below that of 1982. In 1984, 
production was reported from nine oper- 
ations, which included two with stationary 
plants, four with portable plants, two pit- 
run operations, and one dredging operation. 


Table 3.—Delaware: Construction sand and gravel sold or used in 1984, 


by major use category 

Quantity Value Value 
Use ( UNA (thou- per 
tons) sands) ton 
Concrete )))); ³·¹i¹ ] R mm W W $5.83 
Plaster and gunite Sands „ W W 5.27 
0)00J000õõĩÜ˙%0öVꝛkUſU se y 8 W W 2.54 
Ill ³ð ĩ 8 W W 2.04 
%%% d ͥ . ··ddd.dddddadTi UON ees cto 1.003 $2,795 2.79 
Total or average 2 - --------------------—————-——----——————— 1,003 2,195 2.79 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Slag—Steel.—International Mill Service 
Co. processed and sold, mainly as road base 
material, the steel slag generated by the 
two electric arc furnaces at the plate mill of 
Phoenix Steel Corp. in Claymont. Produc- 
tion and sales increased 7.5% over that of 
1983. 

Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product of petroleum refining at the Texaco 
Refining & Marketing Co. in Delaware City. 
Production and value increased about 4% 
over that of 1983. The refinery, which is 
specifically designed to refine the less- 
expensive, very high-sulfur crude oil im- 
ported from Venezuela and Mexico, also 
produced sulfuric acid and petroleum coke. 


Texaco acquired the former Getty Oil Co. 
refinery in July 1984 when the Federal 
Trade Commission approved the Texaco 
acquisition of Getty Oil. 

The production of recovered elemental 
sulfur at U.S. petroleum refineries increas- 
ed to an all-time record high in 1984. About 
82% of the sulfur consumed in the United 
States was converted to sulfuric acid prior 
to end use. 

Titanium Dioxide.—E. I. du Pont de Ne- 
mours & Co. Inc. continued to operate one of 
its four domestic titanium dioxide (TiO) 
pigment plants in Edgemoor. The plant 
used the chloride process and utilized il- 
menite rather than the higher cost rutile as 
the feedstock. It had an annual pigment 
capacity of 100,000 metric tons. The ilmen- 
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ite was shipped from the Du Pont oper- 
ations at Starke, FL, and Eneabba, Western 
Australia. 

Production and consumption of TiO; pig- 
ments rose to a new peak for the second 
consecutive year, because of continued eco- 
nomic expansion and increased demand 
from the homebuilding industry. These 
white pigments were used primarily in the 
manufacture of paints, paper, and plastics. 
Notable were the increased consumption for 
paints and plastics, and the sharp decrease 
in consumption in paper. 


METALS 


Phoenix Steel, which entered bankruptcy 
in 1983, continued to operate its Claymont 
plate mill and its pipe and tube mill in 
Phoenixville, PA, while searching for new 
financing. In 1984, while operating under 
court protection from its creditors under 
chapter 11 of the Federal Bankruptcy Act, 
the company was able to trim its loss from 
that of 1983 by about $6 million compared 
with an $18.6 million loss for 1983. The 
company, which has $143 million in liabili- 
ties and only $117 million in assets, has not 
posted a profit since 1981 and has accumu- 
lated operating losses since then of more 
than $85 million. 

In October, Phoenix Steel approved, in 
principle, a plan that would have two pri- 
vate investors purchase the company. Un- 
der the plan, the steel producer would 
emerge in 1985 as a private company owned 
by the partnership with the current man- 
agement and labor force remaining in place 
at the two plants. Final approval of the plan 
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by a committee representing creditors' in- 
terests and by the U.S. Bankruptcy Court 
was unlikely before mid-1985. 

Reclaimed Metals and Materials.—The 
Delaware Reclamation Project, which was 
managed by the Delaware Solid Waste Au- 
thority, went into commercial operation in 
March. The facility, just north of the Dela- 
ware Memorial Bridge at Pigeon Point, 
produced 6,700 short tons of ferrous metal, 
1,300 short tons of glass, and 750 short tons 
of aluminum in 1984 from mixed municipal 
solid waste generated in New Castle Coun- 
ty. 

The exemption of aluminum beverage 
cans from Delaware's mandatory container 
deposit law continued to confirm the un- 
matched recyclability of aluminum. In 1984, 
Delaware consumers recycled more than 4.8 
million pounds of used aluminum beverage 
cans. This represented about 126 million 
cans or approximately 60% of all aluminum 
beverage cans shipped statewide. Delaware, 
nicknamed “the First State," was also the 
first State to have excluded aluminum cans 
from its deposit law, when in January 1983, 
it implemented container deposit legisla- 
tion. Unless extended, the exemption was 
scheduled to expire January 1, 1986. During 
the year, the Delaware Solid Waste Author- 
ity recovered another 28.5 million cans 
bringing the statewide total to about 155 
million cans, or 73% of statewide ship- 
ments. Prior to the exemption, the State's 
aluminum recyling rate was estimated at 
10% to 20%. 


P aer Mineral Officer, Bureau of Mines, Pittsburgh, 
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Table 4.—Principal producers 


Commodity and company 


Greensand: 

Contractors Sand & Gravel Co. Ine 
Gypsum (calcined): 

Georgia-Pacific Corp., Gypsum Div 


esium compounds: 
erican Minerals Ine 


Sand and gravel (construction): 
Contractors Sand & Gravel Co. Ine 


Dover Equipment & Machine Co 
Parkway Gravel Inc 


sao, riens 
ternational Mill Service Inne 
Steel: 


Phoenix Steel Cord 


Sulfur (recovered): 

Texaco Refining & Marketing Co.! 
Titanium dioxide: 

E. I. du Pont de Nemours & Co. Inc.. 


1Also sulfuric acid and petroleum coke. Texaco acquired Getty Oil Co. in July 1984. 


3 Also zircon and foundry mixes. 


Address 


Box 2630 


Wilmington, DE 19805 
Wilmington Marine Terminal 


Box 31 


0 
Wilmington, DE 19899 
One Montgomery Plaza 
Suite 906 2 
Norristown, PA 19401 


40 Cape Henlo 
Lewes, DE 199 


Box 2630 


Wilmington, DE 19805 


1138 West 6th St. 


New Castle, DE 19720 
4048 New Casile Ave. 
New Castle, DE 19720 
Philadelphia Pike 
Box 160 

Claymont, DE 19703 


4001 Philadelphia Pike 
Claymont, DE 19703 


Wrangle 


Hill Rd. 
Delaware City, DE 19706 


1007 Market St. 


Wilmington, DE 19898 
Edgemoor, DE 19809 


Type of activity 


Plant (grinding) 


Plant (pharma- 
ceutical-fine 
chemical). 


Mill (plate) 


Refinery 
(petroleum). 


(chemical). 


Digitized by Google 


The Mineral Industry of 
Florida 
This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, U.S. Department of the Interior, and the Florida Bureau of Geology for 
collecting information on all nonfuel minerals. 


By James R. Boyle! and Charles W. Hendry, Jr.? 


The value of nonfuel mineral production 
in 1984 in Florida was $1.5 billion, an in- 
crease of $234.5 million over that of 1983. 
Although this was the second annual con- 


and fuller's earth; and seventh in portland 
cement. Staurolite and zircon concentrates 
were produced only in Florida. Principal 
nonmetals, in order of value, were phos- 


secutive increase, value was still below that 
of the 1981 record year. Nearly all minerals 
produced in the State had increased outputs 
in 1984, resulting in the State ranking 
fourth nationally in value of nonfuel miner- 
als produced. Industrial minerals accounted 
for substantially all of the value of Florida's 
mineral output. Florida ranked first in the 
production of peat, phosphate rock, and 
masonry cement; second in crushed stone 


phate rock, stone, cement, sand and gravel, 
and clays. 

Florida remained the predominant pro- 
ducer of phosphate rock and for the 91st 
consecutive year supplied more than any 
other State. Florida and North Carolina 
supplied 86.3% of the domestic phosphate 
rock output, with Florida supplying most of 
the exports. 


Table 1.—Nonfuel mineral production in Florida! 


1983 1984 
Mineral Value Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
e E ua Eu thousand short tons 813 $19,557 383 $24,624 
Portland. oe i ³ð A do- 3,329 164,048 8,564 172,548 
///  P——————— y ENE do. == 684 31,566 772 34,048 
ne ee ee caesa Doe. NA 6 NA 6 
Lm ͤ w ĩͤ thousand short tons W 18,881 171 9,879 
Pent... ³ AA ] y M EE E re do—— 114 1,999 263 5,454 
Sand and gravel 
Construction ß do- _ __ *14,900 *31,500 21,082 48,494 
dustrial -— uc a eh do... 329 3,447 1,533 9,815 
Stone (crushed) _________ ~~~ „ do_ _ __ 57,282 235,700 *68,500 *290,000 
Combined value of magnesium compounds, phosphate rock, 
rare-earth metal concentrate, staurolite, titanium concen- 
trates (ilmenite and rutile), and zircon concentrate XX £774,122 XX 915,996 
177öÄ§ͤ·ͤ—iͥ y Re Sa Pa REI AL deu: XX "1,275,826 XX 1,510,364 
“Estimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. XX Not 


applicable. 
production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Florida, by county! 


(Thousands) 
County 1982 1983 1 
Alachua s 3$) . 94818 Stone (crushed). 
Bay A W Q) 
Brevard -------------- W W 88 e (crushed), sand and gravel (indus- 
Broward... ..------- $3,041 21,853 Stone (crushed). 
Calhoun - .....-------- 15 3) 
Charlott * 2,668 Stone (crushed). 
Citrus _..._.----.-.. (* 3,201 Do. 
0%§§‚%ͤ» . metum 82,069 W Titanium, zirconium, rutile, staurolite, clays, 
peat, monazite 
Collier (* 8,753 Stone (crushed). 
Dade W 194,568 Cement, stone (crushed). 
Escambia ..----------- W W Sand and gravel (industrial). 
Gads den W W Clays. 
Gulf ’i CONDE UE W W Mee iier 
reti ae em a um com . 
Hamilton ____.______-_- W W Phosphate rock. N 
Harde W W i 
Hendry -------------- t 815 Stone (crushed). 
Hernando- - ----------- W W Stone (crushed), cement, lime, clays. 
i di oc EE W W Peat. 
ilisborough ----------- 81,672 87,060 Phosphate rock, cement, stone (crushed), peat. 
Jackson ------------ ( * 1,284 Stone (crushed). 
ARO ets ² ůu W W Peat, clays. 
P T E E * 12,8224 Stone (crushed). 
leeh cmm nus 261 6) 
LOWY aes et (* 4.770 Stone (crushed). 
Manatee- „ W Phosphate rock, cement, stone (crushed). 
Marion -------------- W 10,017 Clays, stone (crushed), peat. 
Monroe 6 1,242 Stone (crushed). 
Palm Beach (* 1.791 Stone (crushed). 
F g 512015 Ph a rock, stone (crushed), sand and 
OK oe EM RADO ee te stone „ san 
5,670 W E d and Fin (industrial), peat 
MES E NN OR AA À gan gravel (in ; f 
St. Lucie hd d Stone (crushed). on 
Sumter -.------------- W W Lime,stone (crushed), peat. 
Su wanne (* 1.187 Stone (crushed). 
r ˙ AA (3) W Do. 
Walton W ) 
Undistributed* |... 917,511 314,813 
Sand and gravel (construction) 31, 500 
Stone (crushed) --- 182, 300 XX 
ell! nda 1.222, 998 51 275,826 


*Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 


applicable. 


No production of nonfuel mineral commodities was reported for counties not listed. 
*Crushed stone was produced; data not available by county. Total State value is shown separately under Stone.“ 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


“Sand and gravel (construction). 


“Includes gem stones that cannot be assigned to specific counti 


5Data do not add to total shown because of independent 


es and values indicated by symbol W. 
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Table 3.—Indicators of Florida business activity 


1982" 1983 1984P 


DONOR CPI CIERRE TREE PERERCRURSE 8 thousands. .. 10,466 10,742 10,976 
L^ lian labor force ß uL E LL LL do- 4,146 4,932 ,099 
Unemploymenttttititiũllll««4«««%«“ do— 388 42A 822 
Employment (nonagricultural): 

Mining total.. do- 9.6 9.6 10.2 
Metal mining do- 3 3 NA 
Nonmetallic minerals except fu ela do- 8.3 8.2 8.7 
Oil and gas extraction: «« «42 «„„6 do- 1.2 1.0 NA 

Manufacturing totaalllllll“““UUln 22222222- do... 456.1 464.8 502.3 

metal industries __ — —- —- - - - - - -- -- - - -—-—-- —---—— Occ 4.7 4.9 5.2 
Stone, clay, and product do- 19.5 20.9 24.3 
Chemicals and allied products _ --—-—------------------ do- 26.6 25.9 26.5 
Petroleum and coal products ___ „ do- 1.6 1.7 1.8 

h ⁰³ ee ie ae do- 256.6 268.8 319.4 

Transportation and public utilitie - - - - ------- --------- do 229.9 231.4 242.5 

Wholesale and lo Ae Em do... 998.0 1,087.6 1,114.1 

Finance, insurance, real estateekk „ do...- 216.6 283.2 298.1 

%%% ͤ NAE RR REA REEL PRODR MEN EE do... 902.0 971.4 1,068.4 

Government and government enterprises do... 632.5 639.3 652.6 

yo 0 REC do... 3,761.9 8,905.6 4. 208.2 
Personal income: 
n | ENFRENTE le ¹ 10A y ⁊ð K EUIS, millions — $114,784 $125,195 $140,082 
Pèrcapiti —— n n euer E ) $10,962 $11,655 $12,768 
Hours and earnings: 
Total average weekly hours, production worker 39.9 40.7 41.2 
Total acere hous! Times production wa ibe ee 8 5702 $153 162 
average hourly earnings, p uction workers : . : 
8 non meta wine «ð;ud ( $1.66 $8.12 30 
i y industry: 
Farm inco. d ñ p ee E millions 31.363 31.415 $1,521 
Nonlar S ono ll mr N ß do... $68,146 $75,558 877 

Mining total _—-------------------------------_- do- $254 $254 
Metal Mining ————— ĩꝛð⁵³ie ·⁰ſ 0 m iu mmm do 36 $1 $12 
Nonanetallice minerals except fuel do... $180 $192 $216 
Oil and gas extraction |... hk do- 368 $55 $56 

Manufacturing total——— - — — do- 89,279 310,046 $11,448 

metal industrie do... $109 $124 $140 
Stone, clay an and pe Lehren 222 8 do— $409 $555 
Chemicals FOdUCUN e so es do... $656 $686 $160 
Petroleum and ma product JJ 88 do- $45 $49 $51 

COTE CRON asa eeu 88 do____ $5,271 $5,687 $6,810 

Transportation and public utilitiee ys do- $6,119 $6,689 $1,151 

Wholesale and Htrade —— to 6 dt .. se ud LL do... $13,634 514.943 $16,676 

Finance, insurance, real estat«kkk. cl do— $4,665 $5,604 $6,286 

VNC o h e E LL Vd! aA E ee Sin do... $16,176 $18,480 — 321,287 

Government and government enterprise do- $12,109 313,159 $14,212 

Construction activity: 
Number of private and public residential units authorized |... 103,818 189,440 202,983 
Value of nonresidential construction millions .  $3,257.7 84, 109.0  à$4,994.8 
Value of State road contract awards________________________ do... $391.0 $340.0 $583.8 
Shipments of portland and masonry cement to and within the State 
thousand short tons. 4,398 5,262 6,133 
Nonfuel mineral production value: 
Total crude mineral valt«kukss millions . $1,223.0 $1,275.8 $1,510.4 
Value per capita. - —- —- - - - - aka a4» G ͤͤũ62 ꝛ ̃ͥöVvk $117 $119 $138 


"Revised. NA Not available. 


PPreliminary. 
!Bureau of Labor Statistics, U.S. Department of Labor; totals may not add owing to the inclusion of data from other 
sources 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Total value of nonfuel mineral production in Florida. 
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Figure 2.—Principal mineral producing localities in Florida. 


Trends and Developments.—Florida’s 
economy continued the strong growth that 
started at the end of the 1983 recession. 
State and local government spending to 
improve public facilities increased threefold 
in 1984 over that of 1983; surplus funds in 
the State treasury should stimulate more 
public works, thereby positively affecting 
nonmetal mineral output. One notable ex- 
ception to the rapid growth was the phoe- 
phate mining industry, hampered by re- 
duced demand. In 1984, however, demand 
increased along with exports. Alexander 
Grant and Co., Chicago, for the second 
consecutive year ranked Florida first in the 
Nation for business climate, stimulating 
both new and expanded industrial growth.* 

The major portion of exported phosphate 


rock was shipped out of the Port of Tampa, 
which handled nearly 48 million metric 
tons of cargo in the fiscal year ending 
September 30, 1984. Exports included bulk 
phosphate rock (9,953,485 tons), bulk phos- 
phate chemicals (4,933,483 tons), phosphoric 
acid (582,906 tons), and silica sand (21,959 
tons). The Florida Phosphate Council repor- 
ted that 61.5% of all cargo moved through 
the Port of Tampa was phosphate and 
phosphate-related material. The port also 
handled imports of aragonite (651,978 tons), 
down slightly from those of 1983. Aragonite 
was imported from The Bahamas for use in 
the manufacture of cement. Other imports 
included cement (1,468,828 tons) from Mexi- 
co, Spain, and Venezuela; cement clinker 
(392,609 tons); gypsum (555,021 tons); potash 
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(170,993 tons); liquid sulfur (631,228 tons); 
and about 300,000 tons of steel products. 
The port handled an additional 3,491,000 
tons of liquid sulfur and 3,540,000 tons of 
coal from domestic sources. Additionally, 
imports of cement through Miami totaled 
798,374 tons from Mexico, Spain, and Ven- 
ezuela. The Tampa Port Authority pur- 
chased property at Port Sutton on Hillsbor- 
ough Bay for $10.6 million. The property 
will be used for port expansion, particularly 
of bulk cargo operations. Several privately 
owned parcels at Port Sutton were not 
included. 

Phosphate rock production picked up 
early in the year as nearly all companies 
operated at higher levels of output; by late 
1984, several companies reduced output, 
citing low prices and/or low demand. Devel- 
opment continued at several operations 
even as mines closed, some permanently. 
The industry’s anticipation of increased 
spring demand caused several mines and 
plants to be scheduled for startup early in 
1985. 

The concept of cogeneration caused sever- 
al companies to construct units and sell 
excess electricity generated to public power 
companies. Mineral operations involved 
were Conserve Inc.'s 13-megawatt unit, Ag- 
rico Chemical Co.’s 7.5-megawatt unit, Gar- 
dinier Inc.’s 11-megawatt unit, and Interna- 
tional Minerals & Chemical Corp.’s (IMC) 
32-megawatt unit. Under construction were 
W. R. Grace & Co.’s 38-megawatt unit, 
IMC’s new 32-megawatt unit, and Florida 
Crushed Stone Co.’s 125-megawatt unit. 

Total oil and gas production in Florida 
declined for the sixth consecutive year. Oil 
production dropped from 19.5 million bar- 
rels in 1983 to 14.5 million barrels in 1984; 
gas production dropped from 23.5 billion 
cubic feet in 1983 to 13.9 billion cubic feet in 
1984. Of the 280 wells in the south Florida 
and northwest Florida fields, 144 were pro- 
ducing, 53 were injection, 81 were shut-in, 
and 2 were temporarily abandoned. 

Employment.—At yearend, Florida’s un- 
employment rate was 5.9%, compared with 
7.4% at yearend 1983. The growth was 
strong in the construction sector, a major 
user of nonmetallic minerals. Employment 
in construction grew five times faster than 
that experienced during 1983. The State’s 
growth benefited from the basic stability of 
the economy. Late in the year, only the 
transportation-public utilities sector show- 
ed a decline in number of jobs compared 
with that of 1983; all other sectors showed 
increases. 
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Legislation and Government Pro- 
grams.—The Florida Legislature passed a 
Wetlands Protection Act expanding the ju- 
risdiction of the Department of Environ- 
mental Regulation (DER) and allowing DER 
to consider impacts of development on fish 
and wildlife habitat. All peat mining activi- 
ties for the agricultural use of peat were 
exempt. In addition, the expanded dredge 
and fill jurisdiction did not apply to any 
sand, limerock, or limestone activity cur- 
rently operating in compliance with DER 
rules. Such activities shall continue under 
the jurisdiction of existing regulations for a 
period of 10 years from October 1, 1984, 
provided the activity is continuous and 
carried out on land contiguous to mining 
operations in existence on or before October 
1, 1984. The five water management dis- 
tricts in the State were required to have 
rules in place by October 1. The Southwest 
Florida Water Management District, after a 
legal challenge from phosphate producers, 
agreed to defer rules for phosphate mining 
for 1 year until specific rules could be 
adopted. | 

Legislation was also passed authorizing 
extension of the nonmandatory land recla- 
mation program until 1995. Reclamation 
costs would be capped, and limitations 
would be placed on use of funds from the 
voluntary old lands program. The severance 
tax on phosphate rock, due to expire in 
1987, was extended through 1995. Late in 
the year, the Governor requested that the 
Department of Natural Resources (DNR) 
draft a phosphate mining law to be pre- 
sented to the 1985 legislature. 

In a special session late in the year, the 
legislature passed and the Governor signed 
a bill to end the unitary tax passed in 1983. 
Adverse reactions by corporations prompt- 
ed the change. To make the bill "revenue 
neutral," the State's general corporate tax 
was increased from 5% to 5.5%. 

During the year, DNR had two outstand- 
ing nonfuel mineral leases on State lands. 
Vulcan Materials Co. was mining limerock 
in Dade County, and Radcliff Materials Co. 
was dredging sand and gravel in the Chatta- 
hoochee River. Vulcan paid the State a 
minimum of $40,000 per year, or " cents per 
short ton; Radcliff paid a $2,000 bonus plus 
a royalty of 30 cents per cubic yard. 

The Florida Bureau of Geology continued 
its geologic investigations in the State. Proj- 
ects under way included geology of the Pre- 
Punta Gorda Beds in south Florida; geology 
of the Cretaceous brown dolomite in south 
Florida; geologic parameters to pertinent 
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waste disposal in Florida; summary of the 
economic minerals in Florida; geology of 
Madison County; studies of Florida karst, 
lithostratigraphy, and stratigraphy; and an 
overview of peat in the State. Publications 
during the year included “Oil Potential of 
the Lower Cretaceous Sunniland Formation 
in South Florida," “Biostratigraphy of Se- 
lected Cores of the Hawthorn Formation in 
Northeast and North Central Florida," 
"Long-Term Streamflow Stations in Flori- 
da, 1980," “Projected Public Water Supplies 
in Florida Through 2020," and “Wetlands in 
Florida." 

The Florida Institute of Phosphate Re- 
search continued its funding of research 
activities with respect to mining and proc- 
essing phosphate rock and reclamation of 
disturbed lands. The Institute's funding of 
about $5 million was directed toward chemi- 
cal processing, beneficiation, reclamation, 
mining, and environmental studies, both in- 
house and sponsored research. The studies 
involved utilization of phosphogypsum, re- 
duction of slime pond areas, wetland and 
innovative reclamation, mining concepts, 
and radiation effects. The Institute has 
designated the high-volume use of phos- 
phogypsum as a top priority for research. 
Phosphogypsum is a byproduct of the pro- 
duction of phosphate fertilizers. 

The Florida Department of Revenue re- 
ported receipts of severance taxes during 
fiscal year 1984 of $86.8 million. Most of the 
receipts were from phosphate rock, with 
about $200,000 from heavy minerals. The 
severance tax in 1984 for phosphate rock 
was $2.17 per metric ton with an adjust- 
ment each calendar year based on the 
producers' price index. 

The Federal Government enacted legisla- 
tion protecting the Osceola National Forest 
from phosphate mining unless and until an 
overriding national need develops. Also des- 
ignated for wilderness protection were Big 
Gum Swamp, Juniper Prairies Wilderness, 
Little Lake George Wilderness, Bradwell 
Bay Wilderness, Alexander Springs and 
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Billie Bay, and Mud Swamp New River. 

The U.S. Geological Survey (USGS) con- 
ducted mineral, energy, geochemical, and 
marine geology studies in and offshore Flor- 
ida. Resource studies were conducted on oil 
and gas, peat, titanium, heavy minerals, 
and phosphate. Other studies in cooperation 
with the U.S. Bureau of Mines involved 
several Roadless Área Review and Evalua- 
tion (RARE II) areas. USGS published Pro- 
fessional Paper 1300, “Wilderness Mineral 
Potential.” Included in the report prepared 
in cooperation with the U.S. Bureau of 
Mines were five areas in the State: Bradwell 
Bay Wilderness and Sopchoppy River Wil- 
derness, Clear Lake Roadless Area, Farles 
Prairie and Buck Lake Roadless Areas, 
Natural Area Roadless Area, and Savannah 
Roadless Area. 

Since 1972, the U.S. Bureau of Mines 
Tuscaloosa Research Center has been 
involved with various projects related to 
dewatering phosphate waste slimes, upgrad- 
ing marginal ores, and developing means to 
improve the postmining environment. In- 
house Bureau project activity during 1984 
included research on beneficiation of dolo- 
mitic phosphate ores, dewatering of waste 
phosphate clay slime by flocculation utiliz- 
ing a field test unit, recovery of phosphate 
from dewatered slimes, recovery of sulfur 
from phosphogypsum wastes, and proced- 
ures for establishment of wetland ecosys- 
tems after mining. 

Bureau publications issued during the 
year pertaining to the mineral industry of 
Florida included Bulletin 676, Convention- 
al Versus Developing Processes of Phos- 
phatic Clay Disposal: A Technical Evalua- 
tion." Reports of Investigations (RI) is- 
sued included RI 8895, “Rheology of Ion- 
Exchanged Montmorillonite Clays," and RI 
8903, "Continuous Beneficiation of Dolomi- 
tic Phosphate Ores." Information Circulars 
(IC) issued included IC 8980, “A Review of 
Phosphatic Clay Dewatering Research," 
and IC 8989, Phosphate Rock Availability- 
World." 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Shipments of portland and ma- 
sonry cement increased over those of 1983. 
Cement was the third leading commodity in 
value in the State. Production of masonry 
cement ranked first nationally, while that 
of portland cement ranked seventh. In- 


creased construction activity impacted fa- 
vorably on the cement industry, with both 
masonry and portland cement output at 
their highest levels in 15 years. Four compa- 
nies produced portland cement at five 
plants; masonry cement was also produced 
at five plants. Daily clinker capacity of the 
five plants was 10,500 short tons. A fifth 
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company operated a grinding plant to 
produce portland cement from imported 
clinker. Most of the output of both cement 
types was used within the State; Florida 
was a net importer of cement with about 2.3 
million tons imported, primarily from Mexi- 
co, Spain, and Venezuela. In addition, near- 
ly 400,000 tons of clinker was imported 
through the Tampa facilities. The trend is 
toward more imported cement and is ex- 
pected to continue as long as the dollar 
remains strong in foreign markets. Port- 
land cement shipments, mainly in bulk 
form, were made by truck and rail. Princi- 
pal consumers were ready-mixed concrete 
contractors, building materials dealers, and 
concrete products manufacturers, with the 
remainder used by other contractors and 
government agencies. 

Raw materials from within the State used 
to manufacture cement included limestone, 
clays, sand, and staurolite. Oolitic arago- 
nite imported from The Bahamas was used, 
along with gypsum, clinker, fly ash, and 
iron ore, most of which was from out-of- 
State sources. 

Ten rotary kilns were operated at the five 
plants—eight were wet process and two 
were dry process. Energy requirements in 
the manufacture of cement included 446 
million kilowatt hours of electrical energy, 
along with natural gas, fuel oil, and coal. 

Florida Crushed Stone started construc- 
tion of its 600,000-ton-per-year cement plant 
at Brooksville. The facility, estimated to 
cost over $100 million, would be capable of 
producing 350,000 tons of lime per year and 
will include a 125-megawatt cogeneration 
powerplant. The clinker grinding section, 
along with storage silos, was scheduled for 
completion early in 1986, with the remain- 
der of the cement plant and the power and 
lime plants scheduled for completion late in 
1986. The lime plant would consist of a 
fluid-bed calciner and two cooling fluid beds 
incorporated within the boiler. 

General Portland Inc. closed its 610,000- 
ton-per-year plant in Miami and planned to 
import cement from Mexico through the 
West Palm Beach terminal. The facility will 
be maintained in order to resume produc- 
tion if required. General signed an agree- 
ment with Eagle Cement Corp. for cement 
to be manufactured by Cementos Anahuac 
in Tamuin, Mexico. General also shut down 
its kiln at Tampa and planned to grind 
imported clinker from Mexico. The compa- 
ny planned to increase storage capacity, 
with construction to begin in 1985 and be 
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completed by mid-1986. 

Lonestar Florida Pennsuco Inc. sold its 
aggregate, ready-mixed concrete, and con- 
crete block plants in Florida to Tarmac PLC 
of England for approximately $80 million. 
The plants involved are along the east coast 
of Florida and in the Florida Keys. Lonestar 
retained its interest in the Pennsuco ce- 
ment plant and Stresscon prestressed con- 
crete manufacturing operation. The four 
quarries purchased have a combined output 
of about 6.5 million tons. Lonestar acquired 
certain assets of Charley Toppino and Sons 
Inc. The operations included four ready- 
mixed concrete plants, a block manufactur- 
ing facility, and three construction aggre- 
gate operations. 

National Portland Cement Co., which 
ground imported clinker, increased capacity 
at its Port Manatee facility to 700,000 tons 
per year. Cement clinker was imported 
mainly from Spain and France. Eastern 
Portland Cement Corp., a cement importer, 
was constructing a 40,000-ton-capacity ter- 
minal at Port Manatee. Completion was 
scheduled for early 1985. 

Clays.—Clays mined in Florida included 
common clay, fuller’s earth, and kaolin. 
Total clay production increased nearly 
90,000 short tons, while value increased 
nearly $2.5 million. Common clay output 
and value increased over those of 1983. 
Common clay was produced by three compa- 
nies at three pits in Clay, Hernando, and 
Lake Counties in the northern part of the 
State. The clay was used in the manufac- 
ture of cement and lightweight aggregate. 

Florida ranked second nationally in out- 
put of fuller’s earth with production and 
value increasing over those of 1983. Fuller's 
earth was mined by four producers at four 
pits in Brevard, Gadsden, and Marion Coun- 
ties. Main end uses were for pet waste 
absorbents and oil and grease absorbents, 
and in fertilizers, pesticides, and saltwater 
drilling muds. Material mined was a mont- 
morillonite-attapulgite product with end 
products shipped nationwide. Floridin Co., 
Quincy, began modernizing its facility in 
1984. Improvements centered on material 
handling facilities and process controls; 
completion was scheduled for early in 1985. 

Kaolin was produced by one company in 
Putnam County with output increasing over 
that of 1983. Florida kaolin was used in 
jiggering and extrusion processes where a 
high degree of workability was required. It 
has excellent suspending power and was 
widely used in glazes. Principal uses were 
electrical porcelain, whiteware, and wall 
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tile, with major markets in the Southeast. 
Byproduct industrial sand was recovered 
for glass and other industrial uses. 
Fluorspar.—Fluorine in the form of fluo- 
silicic acid was recovered as a byproduct of 
wet-process phosphoric acid manufacture. 
Six companies operated facilities ín the 
State. Fluosilicic acid was used to preduce 
cryolite, aluminum fluoride, and sodium 
silicofluoride, and in water fluoridation. 
. Gypsum.—Imported gypsum was calcined 
at three plants in Florida, two in Duval 
County and one in Hillsborough County. 
United States Gypsum Co. Jim Walter 
Corp. and National Gypsum Co. calcined 
gypsum in kettles, a rotary kiln, and a 
holoflite unit, respectively, prior to manu- 
facture of wallboard; Florida ranked fourth 
nationally in manufacture of wallboard. 
U.S. Gypsum's plant ranked first nationally 
in output, while National Gypsum's plant 
ranked fifth. Production and value increas- 
ed over those of 1983. Principal marketing 
area for Florida's gypsum wallboard is 
southern Georgia and Florida. Byproduct 
gypsum was recovered by Occidental Chem- 
ical Co. at its plant near White Springs; 
output and value increased over those of 
1983. Standard Gypsum Co. imported gyp- 
sum through its facilities in Tampa. 
Lime.—Quicklime and hydrated lime 
were produced in Florida, with output of 
both decreasing from that of 1983. Quick- 
lime was produced by Basic Magnesia Inc., 
Gulf County; Chemical Lime Inc., Hernando 
County; and Dixie Lime & Stone Co., Sum- 
ter County. Chemical Lime also produced 
hydrated lime. Total lime output decreased 
from that of 1983, along with a decrease in 
unit values. Florida markets consumed sig- 
nificantly more lime than was produced in 
the State, with out-of-State producers sup- 
plying the balance. Lime was used in water 
purification, magnesia recovery from sea- 
water, and paper and pulp manufacturing. 
Magnesium Compounds.—Florida rank- 
ed second in the Nation in the recovery 
of magnesium compounds from seawater. 
Basic Magnesia, Gulf County, produced 
caustic-calcined magnesia and refractory- 
grade magnesia from seawater. Shipments 
and value each decreased 35% from that of 
1988, indicating a stabilization in unit 
prices. Capacity of the Port St. Joe facility 
was 100,000 short tons of MgO equivalent. 
Nitrogen.—Air Products & Chemicals 
Inc. produced anhydrous ammonia at its 
plant in Pace Junction; the plant had a 
capacity of 100,000 short tons per year. The 
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Directory of Florida Industries also listed 
Jones Chemicals Inc., Fort Lauderdale, as 
having anhydrous ammonia in its product 
line 


Peat.—Florida ranked first nationally in 
peat sales in 1984. Reported production 
increased substantially over that of 1983. 
Fourteen companies reported production of 
reed-sedge and humus peat from nine coun- 
ties. Most of the peat, shipped in bulk, was 
used for potting soils and nurseries. The 
Florida Bureau of Geology in a recent study 
identified 22 companies with peat oper- 
ations in 12 counties. 

Perlite (Expanded).—Four companies 
produced expanded perlite from crude ore 
shipped into the State. Production decreas- 
ed to 20,500 short tons, while value decreas- 
ed to $3.5 million. Perlite was expanded at 
plants in Broward, Duval, Escambia, and 
Indian River Counties, and was used for 
construction aggregate, horticultural pur- 
poses, insulation, and filler. Grefco Inc., a 
major producer of perlite and diatomite, 
purchased Chemrock Corp.’s expanded per- 
lite operation at Jacksonville. The purchase 
would permit Grefco to market expanded 
perlite product in addition to supplying 
crude perlite ore. 

Phosphate Rock.—The phosphate indus- 
try continued to be the principal mineral 
industry in the State, as Florida ranked 
first in the Nation in output of phosphate 
rock. Production of marketable phosphate 
rock in 1984 increased 16% in output and 
nearly 19% in value over that of 1988. 
Output picked up gradually late in 1983 and 
continued through most of 1984 as compa- 
nies built up depleted inventories in antici- 
pation of increased demand. Late in the 
year, several companies reduced output or 
closed mines, citing low prices and/or re- 
duced demand; some companies reportedly 
sold fertilizer at below cost. Of the 12 
companies mining phosphate rock, 8 re- 
duced stockpile levels by yearend. Even as 
the industry picked up early in 1984, em- 
ployment was only 11,500 compared with 
14,600 in 1981. The gradual decline since 
1981 has caused several companies to indi- 
cate their operations were for sale, while 
others were expanding capacity. Indications 
at yearend were mixed as new and shut- 
down mines announced opening early in 
1985, while several plants closed. The 
strength of the dollar and the financial 
problems of farmers could have a continued 
dampening effect on production. Additional- 
ly, the Florida Phosphate Council reported 
that under present regulations a company 
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could spend $10 million and up to 10 years 
to obtain the necessary permits to open a 
mine. 

According to the Florida Phosphate Coun- 
cil, 1984 production was 37.9 million metric 
tons, a 13.5% increase over output reported 
by the Council in 1983. Output of major 
finished products was mixed as shown in 
the following parenthetical figures: phos- 
phoric acid (-13.7%), triple superphos- 
phate (+0.2%), diammonium phosphate 
(+61.8%), monoammonium phosphate 
(+638.7%), and animal feed supplements 
(-15.9%). Employment increased from 
11,540 in 1983 to 12,500 in 1984. The Council 
reported that the industry paid $137 million 
in State and county taxes, compared with 
$110 million in 1983. Severance tax increas- 
ed from $2.10 per ton in 1983 to $2.17 per 
ton in 1984. Expansion and construction 
costs totaled $150 million in 1984. The 
Council also reported that one-third of Flor- 
ida’s phosphate rock was exported along 
with phosphate fertilizer products. Major 
customers were Japan, Canada, and the 
Republic of Korea. 

Land-pebble phosphate was produced at 
21 mines by 12 companies in Hamilton, 
Hardee, Hillsborough, Manatee, and Polk 
Counties. Of the 12 companies with mining 
operations, 9 increased production in 1984, 
and 3 decreased production. Two companies 
increased export tonnage in 1984, one re- 
mained at about the same level, seven 
decreased exports, and two did not export. 
In 1984, agricultural uses accounted for 
nearly all of the production. Normal super- 
phosphate, triple superphosphate, wet- 
process phosphoric acid, phosphate rock for 
direct application, and defluorinated phos- 
phate rock were produced for agricultural 
purposes. All of the compauries produced 
wet-process phosphoric acid, three produced 
triple superphosphate, three produced nor- 
mal superphosphate, one produced direct- 
application material, and one produced de- 
fluorinated rock. 

Because of strong demand, sulfur prices 
increased several times during 1984 with 
some companies raising prices as much as 
20%. The Florida phosphate industry was 
the largest consumer of sulfur in the world 
and was seeking ways to reduce costs, in- 
cluding the use of prilled sulfur instead of 
liquid sulfur. Domestic phosphate produc- 
ers, because of market conditions, may not 
be able to pass on increased costs, which 
could seriously impair their profitability. 

Zen-Noh Phosphate Corp., a Japanese 
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subsidiary that has a joint venture with 
Estech Inc. and an agreement with IMC, 
reported that it received nearly 1 million 
tons of rock in 1984. Zen-Noh also estimated 
that an additional 400,000 tons was im- 
ported by other Japanese compauries. 

Agrico operated the Fort Green, Payne 
Creek, and Saddle Creek Mines during the 
year. The Payne Creek Mine was reopened 
early in the year, and all mines operated at 
various levels of capacity during 1984. Agri- 
co continued efforts to import prilled sulfur 
from Canada to replace liquid sulfur now 
being used to produce sulfuric acid. Agrico’s 
application called for 600,000 tons of prilled 
sulfur per year, which would save $6.4 
million in raw material costs. Although an 
emission permit was granted by DER, regu- 
lations had yet to be developed, and a 
decision to permit shipments through the 
Tampa terminal was not expected until 
1985. Agrico concluded its second set of drill 
hole tests in St. Johns County to determine 
the feasibility of borehole mining of deep 
phosphate. If feasible and permits are ob- 
tained, the next phase would be full-scale 
production. Agrico indicated full-scale pro- 
duction would be achieved in about 10 
years. Preliminary testing was done in coop- 
eration with the U.S. Bureau of Mines. 

AMAX Chemical Inc. reopened its Piney 
Point fertilizer plant and Big Four Mine 
in December 1983. At midyear, AMAX an- 
nounced it would restart development of its 
proposed Pine Level Mine in DeSoto and 
Manatee Counties. As market prices 
decreased and sulfur prices increased, 
AMAX announced its facilities were for 
sale. The Big Four Mine was closed indefi- 
nitely in October, and by December the 
Piney Point plant also was closed indefinite- 
ly. Late in the year, AMAX wrote down 
$195 million in property, equipment, and 
inventory value of its Florida holdings and 
a potash mine in New Mexico. The reduc- 
tion in value of its facilities to $108 million 
could make them easier to sell. 

Beker Phosphate Corp. operated its Win- 
gate Creek Mine in Manatee County using 
floating dredges to remove overburden and 
matrix. Beker’s dredges had been consid- 
ered “vessels” and exempt from property 
taxes, but the State Legislature passed a bill 
in 1984 requiring property taxes on dredges. 
Phosphate rock was trucked to Port Mana- 
tee for shipment to Beker’s fertilizer plant 
in Louisiana. Controversy continued over 
truck transportation during 1984 as Beker 
had difficulty obtaining rights of way for a 
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proposed rail line. Partial settlement of the 
issue was made by a Circuit Court judge 
who ruled that, unless the Cabinet rules 
otherwise, Beker has 3 years to complete 
the rail line. Beker announced plans to 
increase annual production from the Win- 
gate Creek Mine from 1.3 million tons in 
1984 to 1.9 million tons in 1985. 

Brewster Phosphates, a partnership be- 
tween American Cyanamid Co. and Kerr- 
McGee Corp., operated the Haynsworth and 
Lonesome Mines at various work schedules 
during the year. Most of the output was 
shipped through the Port of Tampa to a 
phosphoric acid plant in Louisiana. Late in 
the year, Kerr-McGee took a $4 million 
write-down of its interest in the two mines 
in Florida. Kerr-McGee also placed its inter- 
est in Brewster for sale. 

CF Industries Inc. operated at less than 
capacity during 1984. CF announced plans 
to reopen its Bartow fertilizer facility in 
January 1985. The plant would operate at 
one-third capacity and produce about 
240,000 tons annually of phosphoric acid. 
The Plant City plant would continue to 
operate at capacity. The reopening of the 
Bartow plant would replace fertilizer 
purchased under contract. In 1984, CF sold 
fertilizer to 16 cooperatives. Preliminary 
work was conducted on CF's proposed Har- 
dee Complex II Mine in Hardee County. 

Estech operated the Watson Mine and 
closed the Silver City Mine. The mines have 
a combined annual capacity of about 2 
million tons with depletion expected in 
about 5 years. After nearly a decade of 
attempts to obtain permits to develop the 
Duette deposit, Estech offered to sell the 
10,500-acre site to Manatee County for $35 
million. Manatee voters approved a referen- 
dum to purchase the property through issu- 
ance of $25 million in bonds and the balance 
through State grants. Negotiations started 
late in the year with Estech officials. Envi- 
ronmental concerns had delayed develop- 
ment since 1975; these concerns centered on 
endangerment to water quality in the Man- 
atee River reservoir, the main water source 
for 250,000 residents. Early in the year, 


Estech offered its operations for sale, and 


sold 1,300 acres of phosphate lands to IMC. 
The land, adjacent to the Noralyn Mine, 
reportedly contained " to 8 million tons of 
recoverable phosphate rock. 

Farmland Industries Inc. purchased phos- 
phate rock for its Green Bay chemical 
plant. Plans for development of its Hick- 
ory Creek Mine in Hardee County were 
deferred. 
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Gardinier Inc. produced phosphate rock 
at its Fort Meade Mine in Polk County. In 
November, Gardinier closed the mine for 
over 2 months for inventory control. The 
company's chemical plant south of Tampa 
continued to operate at normal levels. Gar- 
dinier announced that the mine and plant 
were for sale. 

W. R. Grace & Co. operated its Bonny 
Lake and Hookers Prairie Mines in Polk 
County in 1984. Early in the year the Bonny 
Lake Mine was depleted and shut down 
permanently after 37 years of operation. 
During 1984, W. R. Grace operated from one 
to all three units at its phosphoric acid 
plant, depending on the status of invento- 
ries. The company completed the purchase 
of reserves from Agrico adjacent to its 
Hookers Prairie Mine. The addition of 16 
million tons of reserve, along with improve- 
ments to its chemical complex at Bartow, 
was completed at a cost of about $25 mil- 
lion. W. R. Grace planned to build a 36- 
megawatt cogenerator unit at Bartow for 
$25 million, which was scheduled for com- 
pletion in 1986; the company had previously 
built a similar unit at Fort Meade. The 
startup of W. R. Grace's Four Corners Mine, 
a joint venture with IMC, was scheduled for 
January 1985. The 5-million-ton-per-year- 
capacity mine, delayed for 2 years because 
of poor market conditions, was developed 
for about $300 million. The Four Corners 
Mine, with a life expectancy of over 20 
years, was expected to operate at less than 
capacity in 1985. W. R. Grace would operate 
the mine, with 50% of the output going to 
IMC. 

Hopewell Land Co., a subsidiary of No- 
randa Inc., announced plans to begin oper- 
ation at its new 550,000-ton-per-year mine 
in Hillsborough County in January 1985. 
Hopewell expects to mine about 100 acres 
per year over a 24-year period. The mine's 
wet-rock product would be shipped to Mobil 
Chemical Corp.’s drying plant at Nichols 
and then exported through the Port of 
Tampa. 

IMC, the world's largest private producer 
of phosphate rock and phosphate chemical 
products, operated the Clear Springs, Nor- 
alyn, and Kingsford Mines. Although the 
mines did not operate at design capacity, 
IMC's production levels were not affected as 
much as those of other Florida companies. 
IMC started up its third phosphoric acid 
train at the New Wales plant at midyear; 
although the $170 million plant was com- 
pleted over 2 years earlier, the unit had 
never been in operation. The two other 
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trains had been operating at capacity; but 
with the startup of the third train, all would 
operate at less than capacity. The new Four 
Corners Mine, a venture with W. R. Grace, 
was expected to provide rock for the New 
Wales phosphoric acid plant when the mine 
opens in January 1985. The New Wales 
plant, with a capacity of 1.5 million tons of 
phosphoric acid annually, was scheduled to 
produce about 1.2 million tons in 1985. 
Mobil operated the Nichols and Fort 
Meade Mines in Polk County. At midyear, 
Mobil reopened the Nichols Mine, closed 
since early 1983, at reduced work schedules. 
No increase in production was anticipated 
as Mobil also reduced output from the Fort 
Meade Mine. Both mines were expected to 
be phased out if Mobil's proposed 5-million- 
ton-per-year mine is developed at South 
Fort Meade; permitting was in progress. At 
midyear, the Governor and Cabinet rejected 
the reclamation plan for the new mine and 
directed DNR and local officials to assist 
Mobil in developing an acceptable plan. 
Mobil and Monsanto agreed to conduct a 
joint test of Monsanto’s clay settling 
technology—electroendosmosis—at the Fort 
Meade Mine. Monsanto developed the meth- 
od in Tennessee; prior experiments along 
these lines had accomplished their goals but 
used too much electricity to be economical. 
Occidental produced phosphate rock from 
its Suwanee River and Swift Creek Mines in 
1984. The Swift Creek Mine, closed late in 
1983, reopened in August. Occidental ships 
superphosphoric acid to the U.S.S.R. in 
return for ammonia and urea. Occidental 
also exports phosphate rock; all exports go 
through the Jacksonville Bulk Terminal. 
Royster Co. signed an agreement to sell 
its facilities to Superfos N/A, a Danish 
fertilizer firm, for about $100 million. Roy- 
Ster has a fertilizer plant near Mulberry, an 
ammonia facility in Tampa, and several 
out-of-State operations. Royster recently 
embarked on a $12 million program at its 
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Mulberry facility to build a sulfuric acid 
plant, a cogeneration unit, and a cooling 
tower. Superfos reportedly entered negotia- 
tions with AMAX concerning its fertilizer 
assets that were for sale. 

U.S.S. Agri-Chemicals Inc. restarted its 
Rockland Mine in April because a contract 
to purchase phosphate rock from IMC ex- 
pired. The mine had been closed for about 2 
years. The rock was shipped to the compa- 
ny's Fort Meade plant, which was capable of 
producing 121,000 tons of product per year. 
The Fort Meade plant, closed for 2 months 
at midyear, closed again in November with 
scheduled reopening early in 1985. The 
Bartow phosphoric acid plant was closed 
permanently in January but had been inac- 
tive since 1981. 

Sand and Gravel.—Florida produced both 
construction and industrial sand and gravel 
in 1984. Production was from 37 companies 
at 56 operations in 18 counties. Total output 
increased and reached its highest level 
since 1979. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Construction sand and gravel was the 
fourth leading commodity in value among 
the nonfuel minerals produced in Florida. 
The increase in 1984 was basically due to 
the surge in all construction sectors during 
the year. During 1984, 30 companies pro- 
duced from 44 operations in 18 counties; 
leading counties were Lake, St. Lucie, and 
Sarasota. Transportation was mainly by 
truck. Principal uses included concrete ag- 
gregate and fill. Four companies produced 
over 1 million short tons; the top 9 compa- 
nies, with 22 operations, mined 90% of the 
total construction sand and gravel mined in 
the State. 


Table 4.—Florida: Construction sand and gravel sold or used in 1984, 


by major use category 

tity Value Value 

Use Shor fons) (thousand per ton 
Concrete aggregatcckkkõkõ„d̃nl kk 12,159 $30,389 $2.50 
Plaster and gunite ande- 277 1.056 3.82 
Concrete products LLL LLL ~~~ W 2.03 
Asphaltic concrete o ⅛ - - es 904 1,844 2.04 
Road base and coverings --—---------------------------—-—- W W 2.00 
/! ¹ ). E E t c MEE 2,348 2,912 1.24 
Other o pe .. 8 5,343 12,293 2.30 
/// WAA 221,032 48,494 2.31 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes other unspecified uses and uses indicated by symbol W. 
*Data do not add to total shown because of independent rounding. 
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Industrial.—Seven companies produced 
industrial sand and gravel, one as a byprod- 
uct of kaolin operations. Production in- 
creased significantly as unit values decreas- 
ed. Industrial sand was used in glass manu- 
facture and for foundry sands with markets 
for both uses in Alabama, Florida, Georgia, 
and Tennessee. 

Staurolite.—Florida was the only State 
with a recorded production of staurolite, an 
iron-aluminum silicate. Staurolite was re- 
covered as a coproduct of heavy-mineral 
processing in Clay County by Associated 
Minerals (USA) Ltd. Inc. and by E. I. du 
Pont de Nemours & Co. Inc. Staurolite was 
recovered by electrostatic and magnetic sep- 
aration from heavy mineral concentrates. 
Production and value increased over that of 
1983, with an increase in unit value. Stau- 
rolite was used mainly in foundry applica- 
tions, for sandblasting, and in cement man- 
ufacture where it was used as a fluxing 
agent. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed stone ranked second in mineral 
value in Florida with output estimated to 
have increased over that of 1983. Increased 
construction activity was basically the rea- 
son for increased production. Florida rank- 
ed second in the Nation in crushed stone 
production in 1983, and estimates indicate 
the State maintained that ranking in 1984. 
Florida produced limestone, dolomite, marl, 
and oystershell. Crushed stone was used 
mainly for dense-graded road base, concrete 
and bituminous aggregate, and cement 
manufacture. Production was estimated to 
approach that of the record output years of 
1979-81. Southern Materials Corp., Lowell, 
produced a fine calcium carbonate for use in 
filler and extender applications. The oper- 
ation shipped product to eight States. Flori- 
da Rock Industries Inc., the second largest 
producer of crushed stone in Florida, pur- 
chased two quarries in south Florida from 
Sterling Crushed Stone Co. 

Sulfur (Recovered).—Florida ranked 
10th nationally in the recovery of byprod- 
uct elemental sulfur. Output from Exxon 
Corp.’s natural gas desulfurization plant in 
Santa Rosa County decreased for the sixth 
straight year, as oil and gas production 
decreased. 
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Vermiculite (Exfoliated).—Exfoliated 
vermiculite was produced by two companies 
at four plants in Broward, Duval, and 
Hillsborough Counties from crude ore 
shipped into the State. Florida ranked third 
nationally in output of exfoliated vermicu- 
lite. Production increased 3.8% while value 
decreased 8.2% from that of 1983. Principal 
uses were for concrete aggregate, horticul- 
ture, and insulation. 


METALS 


Ferroalloys.—Two companies produced 
ferroalloys in Florida with output increas- 
ing. Electro-Phos Corp., Pierce, and Stauffer 
Chemical Co. Tarpon Springs, produced 
ferrophosphorous in 1984. 

Iron and Steel.—Florida Steel Corp., one 
of the Nations's top 15 steelmakers, oper- 
ated minimills at Jacksonville and Tampa 
during the year. The company has five 
plants nationwide and was the Nation's 
fourth largest minimill operator with a 
total rated capacity of 1.6 million short tons 
per year. The company announced an $11.5 
million expansion at its Jacksonville plant 
to include a rod block along with related 
facilities. The facility, scheduled for comple- 
tion late in 1985, will add coiled rebar to the 
company's product line. The company's In- 
diantown facility remained closed with ten- 
tative plans for future reopening. Florida 
Steel, after 2 years of losses, reported a 
profit for the fiscal year ending September 
90, 1984. 

According to the Directory of Florida 
Industries, 10 gray iron foundries and 9 
Steel foundries operated in the State. Seven- 
teen of these foundries were relatively 
small. 

Mineral Sands.—Du Pont and Associated 
Minerals produced concentrate from their 
heavy minerals operations in Clay County. 
Both rutile and ilmenite shipments increas- 
ed over those of 1983; unit prices increased 
for rutile and decreased for ilmenite. Flori- 
da was the only producer of rutile and one 
of two States with ilmenite shipments. Asso- 
ciated Minerals' newly opened ore body was 
expected to add 12 to 18 years to the life of 
the operations. The company's cutter head- 
er dredge was expected to be changed to 
bucket wheel early in 1985. Exploration by 
both companies continued, and the con- 
struction of a synthetic rutile plant by 
Associated Minerals was still a possibility. 
Output of mineral sands was shipped to 
users throughout the Southeast. 
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Rare-Earth Minerals.—Florida was the 
only producer of rare earths from mineral 
sands mining. Associated Minerals recover- 
ed monazite concentrate as a byproduct of 
its operation in Clay County. Output in- 
creased significantly along with unit prices. 

Zircon.— Production of zircon concen- 
trates from Du Pont and Associated Miner- 
als operations in Clay County increased 
significantly; unit prices decreased over 
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10%. Florida was the only U.S. producer of 
zircon, which was recovered as a bypreduct 
of mineral sands operations. Principal mar- 
kets were in the foundry, refractory, and 
ceramic industries. 


P ions Mineral Officer, Bureau of Mines, Tuscaloosa, 


p State geologist, Florida Bureau of Geology, Tallahassee, 


3Federal Reserve Bank of Atlanta. Economic Review. 
Feb. 1985, pp. 12-22. 


Table 5.— Principal producers 


Commodity and company Address Type of activity County 
Cement: 
General Portland Ine 12700 Park Central Pl. Plants Dade and 
Suite 2100 Hillsborough. 
Dallas, TX 75251 
Lonestar Florida Pennsuco Inc Box 2035 PVS Plant: Dade. 
: Hialeah, FL 33012 
Moore McCormack Resources Box 23965 cccrdo c.c cocc Hernando 
Inc. Tampa, FL 33622 
National Portland Cement Co Route 1 3 Manatee 
Port Manatee, FL 33561 
Rinker Portland Cement Corp Box 79 eee crie Dade. 
Miami, FL 33165 
hard Minerals & Menlo Park Open eo pm mine Brevard 
mical od Edison, NJ 08817 ana pane 
Florida Mining & Materials Box 6 3 Hernando 
vis Brooksville, FL 33512 
Mid-Florida Mining Co Box ae |) cuu Marion. 
Lowell, FL 32663 
Pennsylvania Glass Sand Corp Berkeley Springs, WV 254111! „ Eee Gadsden. 
Gypeum (calcined): 
Jim Walter Cors Box 135 Plant Duval. 
Jacksonville, FL 32226 
National Gypsum C0o _ __ 4100 Inter First Two 0 os Hillsborough. 
Dallas, TX 75270 
United States Gypsum Co 101 South Wacker Dr. 232 Duval. 
Chicago, IL 60606 
Basic Magnesia Ine Box 160 e Gulf. 
Port St. Joe, FL 32456 
Chemical Lime Inne Box 317 do ———— Hernando. 
Leesburg, FL 32748 
Dixie Lime & Stone Co.! Drawer 217 . cL Sumter 
Sumterville, FL 33585 
Bale! 
ic Magnesia Ine Box 160 EE," E Gulf. 
" Port St. Joe, FL 32456 
eat: 
Atlas Peat & Soil Ine Box 867 Bog Palm Beach. 
Boynton Beach, FL 33435 
Superior Peat & Soil Co Box 1688 Bog Highlands. 
Sebring, FL 33870 
Perlite Sen cessit 
Airlite ing Corp. of Route 2, Box 740 Plant: Indian River 
Florida. Vero Beach, FL 32960 
Armstrong Cork Co Box 1991 FFF Escambia. 
Pensacola, FL 35289 | 
Chemrock Cor End of St. Stet AO ys. sa Duval. 
Nashville, TN 37208 
W. R. Grace & Co 62 Whittemore Ave. d Broward. 
Cambridge, MA 02140 
Phosphate rock: 
Agrico Chemical Co Box 1110 Open pit mines Polk. 
Mulbe and plants. 
AMAX Chemical Inne 402 Sou 3 Ave. Open pit mine Hillsborough. 
Lakeland, FL 3380 and plant. 
Beker Phosphate Cord Box 9034 RESPON. "o Manatee. 
Bradenton, FL 33506 
Brewster Phosphates _ _ _ — _ — Bradley, FL 33835... nS Open pit mines Hillsborough 
and plant. and Polk. 


See footnotes at end of table. 
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Table 5.— Principal producers —Continued 
Commodity and company Address Type of activity County 
Phosphate rock —Continued 
CF Industries Ine Box 790 Open pit mine Hardee. 
Plant City, FL 38566 and plant. 
Estech In x Open pit mines Polk. 
Bartow, FL 38830 
Gardinier In Box 3269 Open pit mine Do. 
Tampa, FL 33601 and plant. 
W. R. Grace & o Box Open pit mines Do. 
: ane pant 
International Minerals & 5 Do. 
Chemical Corp. Bartow, FL 33830 
Mobil Chemical Corp. Box 311 BED" eee Do. 
Nichols, FL 33863 
Occidental Chemical Co White Springs, FL 32096 SNC ee ORE 3 Hamilton. 
U.S. S. Agri- Chemicals Inc Box 867 Open pit mine Polk. 
Fort Meade, FL 33841 and plant. 
Send and gravel: 
Florida Rock Industries Inc., Box 4667 Pig ————— Clay, Glades, 
& Baker. Jacksonville, FL 32201 Lake, Marion, 
Polk, Putnam. 
General Development Corp 1111 South Bayshore Dr. . St. Lucie and 
Miami, FL 33131 
E. R. Jahna Industries Inc., First & East Tillman ee «|» in re Hendry, 
Ortona Sand Co. Div. Lake Wales, FL 33853 Lake, Po 
Silver Sand Co. of Clermont Route 1, Box US1 CCC 
Inc. Clermont, FL 32711 
Staurolite 
Associated Minerals (USA) * e Springs, Mine and plant Clay. 
E. I. du Pont de Nemours & Co. DuPont Bldg. D-10084 Mines and plants Do. 
cR Inc. Wilmington, DE 19898 
Florida Crushed Stone Co Box 317 Quarries He 0 
Leesburg, FL 32748 and Sumter 
Florida Rock Industries Ine Box 446 ent ule cssc ua, 
Jacksonville, FL 32201 Collier, Her- 
nando, Lee, 
„St. Lucie, 
Lone Star Florida In Box 6097 e 
ne ori 8 Quarr e. 
Fort Lauderdale, 
FL 33310 
Rinker Southeastern Materials Box 5230 Quarries _____ Do. 
Inc. Hialeah, FL 33014 
Vulcan Materials Co Box 660097 NEN bs Broward and 
Miami Springs, FL 33166 Dade. 
Titanium concentrates: 
Associated Minerals (USA) Gisan. Cove Springs, Mine and plant _ Clay. 
8 C. 2043 
E. I. du Pont de Nemours & Co. DuPont Bldg. D-10084 Mines and plants Do. 
Inc. Wilmington, DE 19898 
1 Also stone. 
2Also exfoliated vermiculite. 


3 Also elemental phosphorus. 
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Georgia 
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Environmental Protection Dirision, Georgia 


Department of Natural Resources, for 


collecting information on all nonfuel minerals. 


By Doss H. White, Jr., and Bruce J. O'Connor? 


The value of Georgia's nonfuel mineral 
production in 1984 reached a record high of 
$940 million, exceeding the former record 
established in 1983 by $90.9 million. Geor- 
gia ranked seventh in the Nation in the 
value of nonfuel mineral production, and 
third in the Eastern United States. 


The record-high mineral sales reported 
during 1984 was primarily due to a strong 
demand by the construction industry for 
mineral raw materials and by the paper, 
plastics, rubber, and whiteware industries 
for kaolin. 


Table 1.—Nonfuel mineral production in Georgia! 


1988 1984 
Mineral Value | Value 
ti (thou- ti (thou- 
Quantity Quantity 
ORG ae ⁰³ AAA ma s d iur ao e s thousand short ton 7,859 $560,005 8,679 8600, 029 
KO o Lou enc wienn E eS NA 20 NA 20 
Send and gravel: 

JC NUS TRES thousand short tons. _ *3,800 *9,400 5,347 13,623 
Industrial... 22 22 —UU—UUU—UU do- 589 7,298 478 6,795 
P eae ee eee do 41,100 7186,198 *45,900 220, 000 
Dimension do... 188 21.019 4292 20,007 

RC Edu C Elda 8 do 14 1 15 104 
Combined value of barite, bauxite, cement, feldspar, iron oxide 

pigments (crude), kyanite, mica (scrap), and peat!! XX 65,536 XX 79,914 

„ —————— —— À— eS XX 7T849,572 XX 940,492 


Estimated. Revised. NA Not available. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Georgia, by county! 


County 


G 


Gwinnett 

Hall ˙¹ 
Hat. cnm 
Henry |... .....------- 
Houston 
J JFF 
J 
Jones 


5 


Carroll 


Montgomer /r 


Lum kinn 
Madison 
Marion 
Miller 


Lo unde 


Leo ꝛ A 


Fannin ng 
Fayette 

Floyd. 
Fulton 
p - ------------ 
Glynn oe eo 
Gordon 
Greene 
Lincoln 

Long 

Monroe 


Do Kalb ——— — e 


Baldwin 
Barrow 
Bartow 
Bibb 

Bran 

Chatham 

Cherokee 
Clark 
Cobb 
Columbia 
Columbus 

Cook 

Coweta 
Crawford 
Decatur 

Dougherty 

Effingham 

Elbert 

Evans 

Forsyth 


r CEF 
N 


stone (crushed). 


| 
il 


wae" i iih “abled in | $ | H H 15 


r D PRRRECEREg |FERRERCEE CES (FRC 
of z ed oj J 2 


e 


CCCOCE CCBEB CCEBEECCRE 
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See footnotes at end of table. 
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Table 2.—Value of nonfuel mineral production in Georgia, by county! —Continued 


(Thousands) 

County 1982 1988 * peoa ds 3 1968 
Walkerrrr Qo W Stone (crushed). 
PPV Q) Q) 

Wahina 5 $172,449 176.578 Clays. ; å 
Wheeler à 
Whitfield |... °) W Stone (crushed). 
Wilkes @) W Stone (dimension). 
Wilkinson 5,902 99,006 Clays. 
Undistributed* 176,809 821,044 
Send and gravel (construction) XX 9,400 

Crusheadd *153,500 XX 

Dimension F 19, 875 XX 

Total* ___------- 718,888 849,572 
bar "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


i No production of nonfuel mineral commodities was reported for counties not listed. 
, nsn and and ravel was produced, dera ⁰ʒy Total Beate vale M SATE deparately E 
*Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 


(..... ͤ ͤ¶ò;1qĩSd . valaas indicated by ayabo W. 
Data may not add to totals shown because of independent rounding. 


Table 3.— Indicators of Georgia business activity 


19827 1988 1984P 
Employment and labor force, annual average: 
Population )))) NC ³ĩðVW . thousanda - 5,651 5,132 5,837 
Total civilian labor force - - - - --- ----------------------—-— | 2,664 2,685 2,760 
Unem E a ge E E eet Eos 208 201 166 
Employment (nonagricultural): | 
C»i.iliiiiii AA AA EE E do 7.4 7.8 7.9 
Man %%% ——.—————— ³⁵ A . 8 do. ... 500.3 511.1 545.4 
Primary industrie „ da- 16.1 15.0 16.2 
Stone, clay, and A5 products —— e A ĩ do- 16.3 17.7 19.0 
Chemicals ied products „„ da- 17.4 17.9 18.9 
Constructlol ——- c ccu eui ͤ ⁰⁰ y E Ld da- 103.0 108.8 1824 
Transportation and ic utilities „ da- 146.4 147.7 155.1 
Wholesale and dh. o Zy 6 — do- 520.0 547.6 608.2 
Finance, insurance, real estatt «kk da- 117.2 121.8 128.9 
%%%%/ß́ TT. y eI LLL e ue . 878.2 897.6 440.0 
Government and government enterprises da- 434.0 437.6 439.9 
Toal -aoea ⅛ ⅛ k EN are ee er do... 2,201.5 2,279.38 2,487.7 
Personal income 
Toal- n o r0dßfßf d ea s Due Lin Nee millions... $54,363 x $67,416 
Per CODA ß d TNR $9,626 $10,415 $11,551 
earnings: : 
Total average weekly hours, production workers .--—-—----------------——- 88.6 41.4 41.0 
Total average hourly earnings, production workers $6.15 $1.13 $1.58 
Earnings by industry: E 
Farm incſounegeWses HH millions $822 $125 $1,181 
Nonfarm ecen e a a es ⁰ do... $40 "s ue 71 
Manufacturing total. ________________ cec eL - $9163 110431 111452 
J ðſ K ĩ Se a 0 ; 
Primary metal industrie—« da $382 $396 
Stone, clay, and pen products 3 8 do- 
| products __________________ c c2- do $401 $441 18 
Tuis andl pabi culties 8 da 44245 — M638 — E0002 
utilities MEN NEC NTC eines 
Wholesale and 777) eh ee cec do... 777 $8,025 $10,060 
nce, insurance, real estate do 3 $2,682 28502 
JJV ĩòðV V!!! UOS IO MUR cs do- ,488 88804 
Government and government enterprises da- 928 504 $9,187 


See footnotes at end of table. 
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Table 3.—Indicators of Georgia business activity —Continued 


Number of private and public residential units authorised --.-..------------ 


Value of nonresidential construction. __ ~~. ~~ millions 
Mu eot nau ounce o a oka Sa . N 
masonry cemen 
thousand short tona. — 
Nonfuel mineral production value: 
crude mineral valsss millions. _ 
Value per Canta uc ³· d eem 


1982" 


39,487 
$1,044.7 


$425.0 
1,920 


$718.8 
$127 


1988 1984 
14 109.9 11 "TE 
$292.6 0 
2,445 2,984 
$849.6 2940.5 
$148 $161 


PPreliminary. "Revised. 
iData may not add to totals shown because of independent rounding. 
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Figure 1.—Value of clays and total value of nonfuel mineral production in Georgia. 
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Figure 2.—Principal mineral producing localities in Georgia. 


Trends and Developments.—Unlike 
many of the Sun Belt States where the 
primary market for mineral production is 
the construction industry, Georgia’s miner- 
al producers also supply the paper industry 
and a large percentage of the extender and 
filler needs of U.S. manufacturers. The 
State is also a leading producer of dimen- 
sion stone for structural and monumental 
applications. This multifaceted production 
helps to insulate the mineral industry from 
the economic slumps experienced in States 
where mineral sales are restricted to one or 

The State's construction industry proe- 
perod in 1984, and the sector of Georgia's 
mineral industry that supplied construction 
raw materials (cement, clays, sand and 
gravel, and stone) reported record high 


sales. Construction activity in the State is 
noted in table 3. 

To help satisfy existing or projected mar- 
ket demands, several plant expansions were 
in various stages of planning or under 
construction. Many of these were clay relat- 
ed and are noted in the “Clays” section. 

In other developments, Riverside Prod- 
ucts Corp. of Cartersville began operation of 
a 20,000-short-ton-per-year sodium bicar- 
bonate plant. À sister company, Chemical 
Products Corp., a barium chloride and car- 
bonate producer, petitioned the U.S. Inter- 
national Trade Commission (ITC) that Chi- 
na was dumping barium compounds on the 
U.S. market. The Commission ruled that 
the company had been injured and estab- 
lished a 14.5% tariff on barium chloride 
imports. 
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Mineral shipments are a significant part 
of the bulk cargo moved through the State's 
ports and river terminals. Mineral commod- 
ities imported through Georgia's ports in- 
cluded copper, gypsum, oil, perlite, potash, 
salt, steel, and sulfur. Exports included 
granite and kaolin. 

Georgia has several mining and trade 
associations supporting the mineral indus- 
try. Among these are the Georgia Mining 
Association (GMA) and the Georgia Crush- 
ed Stone Association (GCSA). 

GMA was founded in 1972 to promote the 
interests of the member companies and to 
help inform the citizens of the State of the 
importance of the mineral industry to the 
State's mineral and economic needs. GMA 
publishes several "Miningrams" each year 
reporting legislative and other news af- 
fecting the industry, presents an annual 
scholarship to a high school student, and 
hosts an annual meeting and several 
industry-related workshops. 

GCSA, representing the major crushed 
stone producers in the State, informed both 
public and legislative sectors of the impor- 
tance of the stone industry to the State’s 
economy and growth. In 1984, GCSA’s slide 
presentation The GCSA —Today" was com- 
pleted and viewed by approximately 20,000 
citizens at several meetings including engi- 
neering, municipal, and public works con- 
ventions. GCSA also hosted a plant Manage- 
ment Workshop and other meetings. 

Legislation and Government Pro- 
grams.—The Georgia General Assembly is a 
biennial, 2-year legislature, and the 1984 
session was the second half of the biennium. 
In January, a bill was introduced to raise 
the performance bond posted by mining 
companies from $1,000 to equal the cost of 
reclamation work. Other provisions of the 
bill would (1) grant the State the right to 
seek civil penalties from bonded mining 
companies to recover the full cost of land 
restoration, (2) discontinue the program 
allowing a mining firm to redeem an equal 
amount of land elsewhere in the State while 
leaving the current mining site unreclaim- 
ed, and (3) discontinue bonding exemptions 
extended to some mining companies with a 
good reclamation record. The bill was car- 
ried over to the 1985 session.* 

The 1984 General Assembly amended ex- 
isting flow control legislation, which grant- 
ed the State a monopoly over recyclable 
scrap recovery. The revised law specifies 
that & government monopoly over col- 


lecting, processing, and disposing of re- 
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sources in solid waste does not include solid 
waste or resources “as may be separated for 
recycling at any time prior to pickup by or 
delivery to" the authorized resource recov- 
ery facility. 

In June, a six-member legislative panel 
was appointed to investigate surface mining 
in Georgia to determine the effectiveness of 
the State's 1968 Mine Land Reclamation 
Act. The panel, sponsored by the House 
Surface Mining Subcommittee, conducted a 
series of hearings and reported its findings 
and recommendations to the Natural Re- 
sources Committee.‘ 

In 1983, the Georgia Department of 
Transportation announced a change in cal- 
culating excess truck weights that exempt- 
ed certain commodities if cargo weights 
were distributed to meet axle weight re- 
quirements. GMA and three kaolin compa- 
nies filed suit contending that the exemp- 
tion violated the equal protection guaran- 
tees of the U.S. Constitution. The exemp- 
tions were overturned by a lower court. 
However, in February 1984, the Georgia 
Supreme Court reversed the lower court in 
a 5 to 2 decision. 

Several programs by Federal and State 
government have a direct bearing on past or 
current mineral preduction. The Bureau of 
Mines, U.S. Department of the Interior, is 
the Nation's principal scientific-engineering 
agency involved in minerals data research 
and in the research and development of 
improved, safe, and environmentally ac- 
ceptable methods of mining and processing 
the mineral requirements of the United 
States. In 1984, all mineral producers in the 
State were canvassed to develop baseline 
data on mineral preduction and value. This 
was part of a nationwide program to track 
domestic mineral production and identify 
trends in supply and demand. During the 
year, the Bureau's staff at the Tuscaloosa 
Research Center in Tuscaloosa, AL, worked 
with a number of Georgia's mineral produc- 
ers on problems and solutions on mining or 
beneficiation of Georgia's minerals. The 
Bureau also published the results of two 
studies on the extraction of alumina or 
aluminum from kaolin mined in Georgia: 
(1) Report of Investigations (RI) 8866, “A 
Basic Chloride Method for Extracting Alu- 
minum From Clay," and (2) RI 8877, "Alu- 
mina Miniplant Operations—Influence of 
Reactor Design on the Attrition of Calcined 
Kaolin During HCL Leaching.” 

Geologists with the Bureau of Mines In- 
termountain Field Operations Center, Den- 
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ver, CO, completed fieldwork on the Anna 
Ruby, Board Camp, Brasstown, Buzzard 
Knob, Rabun Bald, Raven, Wolf Pen, and 
Worley Ridge Roadless Areas Review and 
Evaluation (RARE II) areas. Report prepa- 
rations on these areas are scheduled for 
completion in 1985. The report on the Blood 
Mountain area was published in 1984. 

The Bureau also contracted with a num- 
ber of Georgia research agencies to develop 
methodology and/or equipment for use in 
solving problems relating to the Nation's 
mining industry. Among the contract sub- 
jects were (1) development of calcia stabiliz- 
ed zirconia as a castable, (2) a study of 
surface coal mine slope stability problems 
in the Eastern Coal Province, (8) further 
study of detoxication of arsenic, (4) water 
purification with cyanobacteria, and (5) 
Florida phosphate mine reclamation. 

The Office of Surface Mining, U.S. De- 
partment of the Interior, spent $670,000 in 
the northwestern Georgia coalfield in 1984. 
The agency contracted to repair an unstable 
sediment dam on a small river 1/4-mile 
upstream from Girl Scout Camp Juliette 
Low in Chattooga County. The agency also 
contracted to permanently close the shafts 
of two long-abandoned coal mines that were 
potential hazards to hikers and hunters. 

The Corps of Engineers reissued a Region- 
al Permit "authorizing minor discharges of 
fill material in waters of the United States 
incidental to certain specific activities asso- 
ciated with open pit mining of clays in the 
State of Georgia." The reissuance follows a 
lengthy corps review of the Regional Permit 
established several years ago to reduce 
paperwork and notification requirements 
for mining activities taking place in wet- 
land areas. 

The Regional Permit covers activities 
that would cause only minimal environmen- 
tal disturbance. GMA requested that the 
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corps extend the Regional Permit to all 
types of mining in Georgia. The corps had 
not responded to the request at yearend. 

The Georgia Geologic Survey, an agency 
of the Department of Natural Resources 
(DNB), is the principal State body for the 
investigation of Georgia's geologic, hydro- 
logic, and mineral resources. Survey person- 
nel provide technical expertise to other 
groups in DNR and other State agencies 
promoting industrial development. The Sur- 
vey is charged with the regulation of petro- 
leum and natural gas exploration and 
Classes IV and V injection wells and admin- 
isters the State's ground water manage- 
ment plan. From July 1, 1983, to June 30, 
1984 (the State's fiscal year) the Survey 
published 12 reports and responded to ap- 
proximately 10,000 information requests on 
the geology, hydrology, and mineral re- 
sources of the State. 

The Survey's geology program empha- 
sizes economic geology and the ‘‘Accelerat- 
ed Minerals Program." This program in- 
cludes investigations into (1) construction 
sand and gravel potential of the Coastal 
Plain, (2) the massive sulfide deposits of the 
State, (3) the gold resources of the State, 
(4) ultramafic rock bodies, and (5) ceramic 
clays and shales of the Valley and Ridge 
Province. Additionally, the Survey provides 
technical assistance and information to 
mining companies including the publication 
of a mining and geoscience facilities directo- 
ry. Other activities include a major revision 
of the Cenozoic stratigraphy of the Coastal 
Plain and participation in the U.S. Depart- 
ment of Energy's Crystalline Rock Reposito- 
ry Study for high-level radioactive waste. 
With a grant from the Minerals Manage- 
ment Service, the Survey is evaluating off- 
shore phosphate-bearing strata. 

During 1984, the Survey employed 27 
geologists and 10 support personnel. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


The strong economy, prevalent through- 
out the year, led to increased demand and 
sales of 11 of the 12 minerals produced in 
the State. In 1984, Georgia's mineral indus- 
try operated 402 surface mines, 4 under- 
ground mines, and 46 dimension stone quar- 
ries. 

Barite.—Two companies, New Riverside 
Ochre Co. and Paga Mining Co., operated 
surface mines and flotation plants in the 


Cartersville District in northwest Georgia. 
New Riverside Ochre also recoverod iron 
oxide pigments and Paga dry-ground mar- 
ble shipped from Alabama to produce four 
grades for filler and extender applications. 

Paga produced three filler grades of bar- 
ite for the paint, paper, plastics, and rubber 
industries. , 

New Riverside Ochre barite concentrates 
were used by an associate company in 
Cartersville, Chemical Products, for the pro- 
duction of barium chemicals, which, be- 
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cause of high density and brightness, inert- 
ness, and radiation absorption characteris- 
tics, have application in a variety of indus- 
tries. 

Chemical Products is the only remaining 
barium chemical producer in the United 
States. In 1983, the company filed an anti- 
dumping petition with the ITC concerning 
imports of Chinese barium chemicals. In 
1984, the ITC ruled that the complaint on 
barium chloride was justified and awarded 
a 14.596 tariff on barium chloride imports. 

Cement.—Blue Circle Inc. and Medusa 
Cement Co. comprise the State's cement 
manufacturing industry. Blue Circle operat- 
ed a plant in Atlanta and Medusa's plant 
was at Clinchfield in Houston County. 

The Atlanta plant consisted of four kilns, 
two wet-process units with an annual capac- 
ity rating of 198,000 short tons, and two dry- 
process units rated at 546,000 tons per year. 
The Clinchfield plant operated two dry- 
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process kilns with a 300,000-ton-per-year 
capacity. 

For the Atlanta operation, clay was 
mined from company-owned property in 
Douglas County, and limestone was shipped 
by rail from the Reme area in northwest 
Georgia; sand and iron scale were obtained 
from Alabama sources. | 

Raw materials—clay, sand, and stone— 
for the Medusa plant were obtained from 
Houston County, and iron scale was 
purchased from an in-State source. 

Beth operations produced portland and 
masonry cement. Output of portland was 
7% higher, and output of masonry products 
was 18% above the 1983 levels. 

Clays.—Georgia continued as the Na- 
tion's leading clay producing State. Kaolin 
was the leading clay preduced in terms of 
production and sales, followed by fuller's 
earth and common clay and shale. 


Table 4.—Georgia: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


Los LL . ˖»Ü5r ,‚ NINE 

Quantity Value Quantity Value Quantity Value 

TCC 6311 $463,700 649 $82,667 — 182823 44.181 
22... a UNE e D 6,236 — 619497 ᷑ 584 80,178 1,209 4156 
J IU 5268 — 445899 884 2568 910 2821 
TTV 5886 — 623407 692 2828 1,281 8778 
ML CR CT 6508 — 562691 569 82415 1,601 4918 


Kaolin.—In 1984, the Georgia kaolin in- 
dustry consisted of 19 companies operating 
88 mines in a 9-county area along the 
Piedmont-Coastal Plain “fall line" in the 
east-central part of the State. 

The effects of the worldwide recession 


during the early 1980's on the State's kaolin 
industry is obvious in the production and 
value data presented in table 4. However, 
the 1984 value reached a record high, sur- 
passing the previous record high set in 1983 
by $39.8 million. 
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Table 5.—Georgia: Kaolin producers in 1984: 


Company Location ( Major use 
. short tons) 
American Industrial Clay co o 88 3NA NA. | 
C 
eee, c RE e and filler. 
Babcock & Wilcox Co Hephzibah ______ 200 Refractories, ceram- 
ics, fiberglass. 
Buffalo China (9^ ee ea Sandersville 55 Paper. 
Cyprus jo. Mec NEUEN 3 Sa se 200 Paper and refrac- 
Engelhard Minerals & Chemicals Corn Dd etus 
Irwinton ......- 
Melntyre | 31,000 Paper. 
Gardner 
Evans Clay coo⸗³ ~~~ Irwinton ____ __-~ 120 Rubber, t, 
Freeport Kaolin oo Sandersville 
3450 Paper (80%). 
9j E Pottery ___ NA Refractories. 
Georgia in OOo T E EE uu umm sta Dry Branch 1,600 NA. 
J. M. Huber Co Wrens___.____— 
} 3900 Paper, rubber, 
Huber paint, 
adhesives. 
Aang, ee he ee ERR Irwin ton Rubber. 
Nord Kaolin c0o !!! Jefferson ville 140 Paper. 
Thiele Kaolin Coo P le 
3600 Papor coating 
W rens and filler. 
Wilkinson Kaolin Associates Ltd Gordon 120 Ceramics and fiber- 
NA Not available. 


iRxcludes Andersonville District and kaolin used in cement manufacture. 
ML Maso Condor) Dec. 1979, pp. 31-83. 


Major Georgia kaolin producers, loca- Several expansions and acquisitions were 
tions, capacities, and markets are given in under way or completed during the year. 


table 5. Major actions are noted in the following: 
Company Location Remarks 
Anglo-American Clays Cord Sendersville.... .. . Began $8 million t 
Burgess Pigment Co_ Em FORERO cans Gare ees ees dius cuc = a arc 
Engelhard Minerals & Chemicals Corn Attapulgus Completed catalyst t increasing 
Kasin Co 
J. M. Huber Co. 2 LLL ccc LLL Ll Huber com 40,000-ton-per-year calcin- 
Union Carbide Corp Savannah |... Purchased Katalistiks International 
ia ta catalyst 
nited Catalysts Ine |... DENM ; ; 
ek hy eee EE Aaa ae 


In other kaolin-related action, Toth Alu- under the control of producers. The method 
minum Corp. began operating a clay carbo- agreed on by the kaolin producers and the 
chlorination process plant at Vacherie, LA. Washington County Board of Tax Assessors 
Kaolin, the plant feed, was shipped by rail will bypass many previous tax-assessment 
from Georgia. problems and “will allow the appraisal of 

During the year, Washington County, one mineral property to be handled by the 
of the leading counties in kaolin production, Assessors Office in a routine manner with- 
developed a new procedure to classify lands out specialized training.“ 
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Table 6.—Georgia: Kaolin sold or used by producers, by kind 
1988 1984 
Kind | Short tons Value Short tons Value 
,, . uui ce Lee. 895,422 $21,859,864 691,869 ,989 
Calined' . ll So ee : eee 770,556 118,769,408 850,872 129,410,496 
BEEN s mud "EUM Dimi er 
Waeuue 7:2 0:5 5: 0 nuo 8,686,698 310,050,641 8,906,418 968, 
Toll sume oe eee eee eS 5,885,746 528,406,722 6,508,819 662,696,774 
!Includes both low-temperature filler and high-temperature refractory grades. 
Table 7.—Georgia: Kaolin sold or used by producers, by use 
(Short tons) 
Use 1988 1984 
Domestic: 
w·Üͤ ↄñ̃ 7˙ʃ·I;!.i... d LU E 8 70,950 12,882 
oaa a e o EU 129129 168 643 
andshapes________________________________ 11,808 7.210 
Hoor wall tile, ceramikkÆkõakkcké 4444 19,981 20,866 
Ee cL "NE (RL 
Paper filling _________________________________________ 580 980 
PES .Lulllcnmcclenccheeszce.eL2uscd cedi ccce cllc 933618 46.800 
Portland cement «4«4„4«„4?»? „„ e 72,100 
EN o CON ee 
WO uan : Rap :.:. Me ex ud es DO RM QE due ME ER M C mE mU M E RE 
WhiéWle oe oe Be cR d 18,810 39,212 
DO o ³·AlAüſſ f ³ðA ³ Addddd 88 625,888 618,901 
nf p ß ñ DL EL e E LT E 1,168,984 1,840,120 
JJC» ³˙¹¹ ͤ ͥdꝙßßdßd ̃ 6³—... ĩͤ ͤ d E Ed EE 5,885,746 6,508,819 
Table 8.—Georgia: Kaolin sold or used by producers, by county 
1988 1984 
facilities short tons) (thousands) Trcic short tanz) (thousands) 
Jefferson... ~~ 2 240 $15,636 1 W 
ee XN dM 5 1227 109 528 à dh TM 
F 5 1.992 178,575 6 ; 199 
Wilkinson _.._____________ 6 902 99, 6 1,164 124.106 
Other 7 1,891 108,769 1 1,616 121,560 
TOt cece A eee 27 35,886 523,407 28 6,508 562,697 
W Withheld to avoid disclosing company proprietary data; included with “Other.” 
zinchades Jef Jefferson County. 


Data do not add to total shown because of 


Fuller s Earth.—Output fell 123,000 short 
tons below the record high established in 
1983. The industry was comprised of five 
companies in southwest Georgia and a sixth 
in the central part of the State. 


Columbia, Houston, Sumter, and Warren Counties and data indicated by symbol W. 
independent rounding. 


Fullers earth was mined by surface 
methods and trucked to a processing facility 
where the ore was dried, crushed, milled, 
screened, and bagged. 
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Table 9.—Georgia: Fuller's earth producers in 1984 
Company Location Product 
Engelhard Chemicals Corn ttapulgus ____ and 
GAIN Mite a a o ot we 3 
. — 
Milwhite Co. Ink «4õEk 4 Attapulgus te, fillers, 
Oi-Dri Cord! «44 Ocklocknee —— animal and industrial 
"WC eee MM ; 
Waverly Mineral 5 o 52552422 3 Do. 
Table 10.—Georgia: Fuller's earth sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 
Gn 1982 1983 1984 
Quantity Value Quantity Value Quantity Value 

Attapulgite _..____________ 295 15,768 497 28,571 364 602 
Montmorillonit 289 11.754 195 $254 205 28313 

r caule nc 584 27,558 692 82,826 569 82,415 


Data may not add to totals shown because of independent rounding. 


Common Clay.—Production and value of 
products fabricated from clay and shale 
increased for the second consecutive year. 
This was due to the strong demand for 
building materials from the State's con- 
struction industry. Data on Georgia's con- 
struction industry are presented in table 3. 

The common clay and shale industry has 
operations in four counties in the northwest 
and two counties in central and east-central 
Georgia. Summary statistics on the indus- 
try are given in table 11. Most of Georgia's 
common clay and shale production is used 


in brick production. From 1982 to 1984, 
86%, 80%, and 85%, respectively, were used 
in brick manufacture. Other leading uses 
included aluminum sulfate and portland 
cement manufactures. 

During the year, Florida Tile Industries 
Inc., a division of Sikes Corp., completed a 
$7 million expansion at its Shannon manu- 
facturing facility. The expansion, which 
followed the installation of a third produc- 
tion line, increased production capacity by 
50%." 


Table 11.—Georgia: en e clay production in 1984, by selected 


county 
Number Production 
Area ti Value 
sna county Compeniss. “Mines: (ad. (thom 
short tons) sands) 
N Bartow Floyd, Fulton _____________ 5 6 710 614 
d and east: Bibb, Bunde ee . 5 11 891 2 


Feldspar.— Georgia ranked third behind 
North Carolina and Connecticut in the 
production of feldspar, an aluminum sili- 
cate used in glassmaking and ceramics. The 
Feldspar Corp., a subsidiary of Pacific Tin 
Consolidated Corp., the Nation's largest 
producer, operated surface mines in Greene 
and Jasper Counties and a beneficiation 
plant at Monticello in Jasper County. The 


Greene County mine is developed in a 
granite saprolite with high-potash feldspar 
ore, while the Jasper County operation 
produces soda feldspar ore from pegmatite. 
At the Monticello facility, material from 
both mines was crushed, ground, and a 
feldspar concentrate obtained by flotation. 
The concentrate was bagged and shipped to 
customers in over 20 Statés, Canada, and 
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Mexico. Production increased for the second 
consecutive year, principally because of in- 
creased demand for flat glass and white- 
ware for the construction industry. Feld- 
spar use within the State has risen from 
64,700 short tons in 1980 to 96,000 tons in 
1984. The principal market is glass produc- 
tion in the Atlanta area. 

Gypsum.—Three companies imported 
gypsum from Canada to manufacture gyp- 
sum board, plasters, fillers, and agricultural 
products. American Cyanamid Co. produced 
byproduct gypsum during titanium dioxide 
production at Savannah. Lemco Gypsum 
Inc. purchased gypsum from American Cy- 
anamid for briquet manufacture for the 
cement industry. Georgia gypsum import- 


ers/users are as follows: 
Company County Source 
N 
5 Chatham ewfoundland. 
Georgis Paane Corp., Glynn. - Nova Scotia. 
s Chatham Do. 
" ----do American 

Lenco Gypsum e 


Kyanite-Mullite.—The production of kya- 
nite, an aluminum silicate used by the 
ceramic industry and as a raw material in 
the production of mullite for refractory 
applications, was restricted to Georgia and 
Virgini 


In Lincoln County, C-E Minerals Inc. 
operated an open pit kyanite mine and 
beneficiation plant at Graves Mountain. 
The operation utilizes grinding, two-stage 
flotation, and magnetic separation to pro- 
duce a kyanite concentrate. The operation 
was sold to Pasco Mining Co. in December. 
The company continued to supply kyanite 
to the refractories industry. 

Iron Oxide Pigments.—New Riverside 
Ochre was Georgia’s only iron oxide pig- 
ment producer. The Cartersville-based com- 
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pany mined crude pigments from lower 
Cambrian Age rocks; moet of the pigments 
were processed into coloring agents for 
cement and construction materials. During 
the year, the company conducted a limited 
exploration program to ensure customers of 
an uninterrupted supply of pigment materi- 
al 


Mica.—Franklin Mineral Products oper- 
ated an open pit mine and a beneficiation 
and wet grinding plant in Hart County in 
northeast Georgia. The company, a division 
of the Mearl Corp., also imported mica for 
grinding. Some crude mica was trucked to 
a company-owned wet grinding plant in 
Franklin, NC. Much of the production was 
used by the parent company for pearlescent 
pigment manufacture. 

Perlite.—Armstrong World Industries 
Inc. imported crude perlite from Greece for 
expanding at a plant in Macon. Sales, pri- 
marily for use in insulation, were below the 
1988 level. 

Sand and Gravel.—In 1984, Georgia’s 
sand and gravel industry consisted of 50 
companies operating 51 mines for the pro- 
duction of construction sand and gravel and 
4 companies operating 4 mines for industri- 
al sand and gravel production. Production 
and value of construction sand and gravel 
increased over 1983 levels, while industrial 
sand and gravel output and value fell. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numberod years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

The State's construction sand and gravel 
industry was reported in 8 principal areas, 
in 11 counties in the Piedmont, in a belt of 6 
counties along the Piedmont-Coastal Plain 
border (fall line), and in 18 Coastal Plain 
counties. 
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Table 12.—Georgia: Construction sand and gravel sold or used in 1984, 
| by major use category 
Use N ( Value yae 
short tons) 

Concrete aggregate ___._____________ «4 094 416 12 
Plaster and gunite sands ERIDONU NINE DEINDE ee ee 202 93500 256 
Concrete products «kk «4«4«4ͤ⸗“ „„ „„ 187 867 2.68 
T 2 3 i 
Mi 1 PUP ie ep penn hE E em E 331 478 1.45 
"TO ae eee ee 1,418 8,506 2.48 
Total? or average - „„ 5,847 18,628 2.55 


‘Includes other 


unspecified uses. 
Sata mas not add te totals éhown CC 


Industrial. —Georgia's industrial sand 
and gravel industry is situated in three 
central Georgia Counties, Crawford, Long, 
and Marion, and in the southwestern part 
of the State in Thomas County. Four compe- 
nies produced sand for, in descending order 
of value, (1) glass container manufacture, 
(2) unspecified, (8) sandblasting, (4) molding, 
(5) roofing, and (6) filtration. Production de- 
clined 61,000 short tons, which represented 
a $508,000 decrease in value. 

Silicon Carbide.—Silicon Metal Products 
Inc. operated the country's only plant to 
recover silicon carbide from granite cutting 
sludge. The Elberton-based firm used waste 
material from the dimension granite cut- 
ting and finishing operation as plant feed, 
recovering silicon carbide concentrate by 
flotation. Recovery was enhanced by flota- 
tion research conducted by the U.S. Bureau 
of Mines Tuscaloosa Research Center. 

Slag—lIron and Steel.—Atlantic Steel Co. 
plants in Atlanta and Cartersville produced 
slag as a byproduct of steelmaking. The slag 
was sold to a firm that markets the material 
as an aggregate. 

Sodium Bicarbonate.—In June, River- 
Side Products of Cartersville began operat- 
ing a sodium bicarbonate plant, the only 
bicarbonate producer in the Southeast. Raw 
material for the over-20,000-short-ton-per- 
year facility, soda ash produced from trona, 
was shipped from Wyoming. Sodium bicar- 
bonate is preduced by reacting soda ash, 
water, and carbon dioxide; the resulting 
precipitate is dewatered, washed, dried, and 


The company, a sister company of Chemical 
Products, a barium and strontium chemical 
Te was incorporated in December 
1982. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 


years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 
Georgia's stone producers market a vari- 
ety of stone types and products: crushed 
granite, limestone, and quartzite for aggre- 
gate applications; crushed limestone and 
mar] for cement manufacture; ground mar- 
ble for extenders and fillers and for agricul- 
tural applications; crushed slate for light- 
weight aggregate production; dimension 
granite for monumental and structural pan- 
el fabrication; and flagstone and rubble for 
a variety of building applications. 
Crushed.—The crushed stone industry 
was primarily in the northern part of the 
State. The granite sector was in the north- 
central and northeast, limestone and slate 
in the northwest, marble in Gilmer and 
Pickens County in north Georgia, and 
quartzite in Richmond County in east- 
central Georgia. Tertiary limestone-marl 
was mined in Houston, Lee, and Miller 
Counties in the southern part of the State. 
Although statistics are not available for 
precise numerical ranking, Georgia ranks 
high in the Nation in the production of 
ground marble for extender and filler appli- 
cations. Georgia Marble Co. operated four 
underground room-and-pillar mines in the 
Murphy Marble Belt of Gilmer and Pickens 
County. Both dry and wet grinding are used 
to produce several dozen products. 
Dimension Granite.—Georgia produced 
28% of the dimension granite quarried in 
the United States and continued as the 
leading granite producing State. The Elber- 
ton District in northeast Georgia again was 
the leading dimension granite producing 
area. The principal quarrying areas are 
Elbert, Madison, and Oglethorpe Counties; 
over 85 quarries are in operation within a 
25-mile radius of Elberton. Much of the 
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production is shipped by truck to the Port of 
Savannah and then shipped to overseas 
markets. 

Dimension Marble.— The Long Swamp 
Valley in Pickens County is the site of 
Georgia Marble's Tate Quarries, and for 
many years the company has led the Nation 
in marble output. The company's Memorial 
Div., located at the quarry site, fabricated 
markers, mausoleums, and personal monu- 
ments; the Structural Div. at Nelson fabri- 
cated panels for interiors and facades. 

Other Dimension Stone.—Several north 
Georgia firms produced a variety of meta- 
morphic rock for flagstone applications. 
Metagraywacke, the principal stone quar- 
ried, is used in exterior and interior applica- 
tions in both residential and commercial 
construction. 

Strontium Compounds.—Chemical Prod- 
ucts imported celestite from Mexico; the 
Strontium sulfate mineral is used in the 
production of strontium carbonate for the 
television picture tube faceplates market 
and other specialty applications. Chemical 
Products is the only remaining major U.S. 
producer of strontium carbonate. 

The company also processed barite pro- 
duced by New Riverside Ochre for barium 
chemical production. 

Talc.—Murray County in north-central 
Georgia is the site of Southern Talc Co.'s 
Rock Cliff Mine. The crude talc was trucked 
to the company's mill in Chatworth where 
it was dried, crushed, and ground for sale to 
the ceramics, insecticide, paper, roofing, 
and rubber markets. 

Titanium Dioxide.—American Cyanamid 
produced titamum dioxide pigment at its 
Savannah plant, which uses both the sul- 
fate and chloride processes. Principal mar- 
kets were the paint, paper, and plastic 
industries. 

American Cyanamid was negotiating 
with NL Industries Inc. for the sale of the 
110,000-short-ton-per-year Savannah facili- 
ty. However, NL later announced that it 
would not pursue this acquisition because of 
opposition by the Federal Trade Commis- 
sion. 


METALS 


Arsenic.—High-purity arsenic trioxide 
was produced by Koppers Co. Inc. at a plant 
in Conley. Raw material was obtained from 
the roasting of gold ores from two Canadian 
producers. The arsenic trioxide was process- 
ed into arsenic acid for the manufacture of 
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chromated copper arsenate wood preserva- 
tive. 

Bauxite.—The U.S. bauxite industry is in 
Alabama, Arkansas, and Georgia. In Geor- 
gia, production was from the Andersonville 
bauxite district in the southwestern part of 
the State where the Mulcoa Div. of C-E 
Minerals operated a surface mine and proc- 
essing facility. The bauxite is used in the 
manufacture of refractory grogs. 

Copper.—Southwire Co. operated a cop- 
per smelter, a continuous cast copper rod 
plant, and a copper wire facility. The com- 
pany’s facilities are at Carrollton, west of 
Atlanta. 

Gold.—During 1984, five companies in 
White and Lumpkin Counties were active in 
gold mining. Most of the northeastern Geor- 
gia operations were locally owned, although 
one company in White County was con- 
trolled by a group of Mississippi investors 
operating under the name of Satellite Ener- 
gy Inc. The largest operation, Tahloneka 
Resources Inc., opened in midyear on a 107- 
acre site near Cleveland.. 

Draglines and front-end loaders were 
commonly used for stripping and mining, 
and metal trommel screens and sluices 
replaced the wooden varieties prevalent in 
the district a century earlier. Most of the 
operations sell byproduct sand and gravel to 
help meet expenses. 

Iron and Steel.—Atlantic Steel operated 
a minimill in Atlanta and one in Carters- 
ville. The Atlanta mill was equipped with 
two 90-short-ton electric furnaces and bar, 
rod, and wire plants; the Cartersville mill 
was equipped with a 100-ton electric fur- 
nace and ber facility. 

Platinum.—Tetronics Research and De- 
velopment Co. Ltd., Faringdom, Oxom, Eng- 
land, constructed a plant in the Atlanta 
area for Texasgulf Inc. The plant was de- 
signed to process 11,000 tons per year of 
used automobile catalytic converters for the 
extraction of platinum. 


gp ne Mineral mon, Bureau of Mines, Tuscaloosa, 


Senior economic geologist, Georgia 
En tal Protection Division, 
Environmental Pro eorga Beparimant 


*Atlanta Journal. Bill Would Insure That Strip-Mined 
is Restored. Jan. 30, 1 


Aug. 16, 1984. 

Atlanta Journal. Court Allows Truck Weight Exemp- 
tion. Feb. 3, 1985. 

‘Sandersville Clay Property Categories Up 


Evaluations. Sept. 7, do 
"Ceramic Ind powy Moa Tile Starts Addition to 
Plant. V. 122, No. 2, Feb. 19065. 10. 
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L. C. Curtis & Son Ine 


Martin Marietta Aggregates 


See footnotes at end of table. 


Table 18.—Principal producers 
Commodity and company Address 
New Riverside Ochre Co.? .._____ Box 887 T 
Paga Mining Co Box 180 
Cartersville, GA 80120 
Mullite Co. of America ________— Box 87 
b Andersonville, GA 31711 
Blue Circle inc IS ND ME 
Medusa Cement Co Box 
Cleveland, OH 44101 
American Industrial Clay Co 488 North Broad St. 
Elizabeth, NJ 07207 
. Minerals & Chemicals Menlo Park 
Edison, NJ 08817 
J. M. Huber Oo St. 
NJ 08817 
Thiele Kaolin Co_____________ Box 1 
Feldspar: Sandersville, GA 81082 
The Feldspar Cors Box 99 
Spruce Pine, NC 28777 
Gypsum (calcined): 
Genstar Building Products Co Box i 
Georgia-Pacific Corp- --------—- 183 Peachtree St., NE. 
ational Gypsum Co 
Kyanite: Dallas, TX 75270 
Pasco Mining Co Box 649 
Washington, GA 30678 
division of Meeri Cr Wilmington, MA 01887 
1 cong World Industries Inc. 1010 Concord 
"^ A Lancaster, PA 17604 
Sand and gravel: 
Construction: 
dun F Roberta, GA 81078 
: aa Howard, GA 31089 
Howard Sand Co Box 118 
Butler, GA 31006 
ustrial: 
Crawford County Mining Ine 


Thomasville, GA 81792 


1201 North St. 
Millville, Ny 08882 


Box 4667 
Jacksonville, FL 82201 


2575 Cumberland Pkwy., NW. 


Atlanta, GA 80889 


Box 80013 
Raleigh, NC 27612 


Type of activity 


t mine 
Od mill 


nce ecc 


ae PEPEE 


Open pit 


mines. 
----00.--- 


3 
ee R 


i RD tia 
Open pit mine 
and plant. 
i229. 


Open pit mine 
Open pit 


mines. 
ce RO cc 


Open pit mine 
J OO au 
----00.-.- 


B2 9. 


Quarries ___ 


— eee 


ä 
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County 


„ 
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Table 13.—Principal producers —Continued 


Address 


Box 468 
Lithonia, GA 80058 


Box 80780 
Atlanta, GA 90868 


Type of activity 


Eccc 


Quarry and 
plant. d 

----00...-- 

ecol cuc: 


ee. eae 


Mines and 
mill. 


County 


TUS 


f 


Troup. 


Oglethorpe. 
Madison. 
Pickens. 
Elbert. 
Murray 


1 Also produced crude iron oxide pigments. 


The Mineral Industry of 
Hawaii 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Department of Land and 


Natural 
minerals. 


Resources of the State of Hawaii for collecting information on all nonfuel 


By Herbert R. Babitzke’ 


Hawaii's nonfuel mineral production val- 
ue decreased slightly in 1984 to $51 million, 
down from the $52 million recorded in 1983, 
and 20% less than that from the record 
high year of 1979. The nonfuel mineral 
industry in the State is largely dependent 
on construction. A protracted strike by the 
building trade unions, beginning in mid- 
year, resulted in a substantial decline in the 
total volume of construction over the year, 
with a corresponding decrease in the quan- 
tity of minerals produced. An improvement 
in the construction industry, primarily ow- 
ing to yearend seasonal expansion, was 
noted late in 1984. 

Nonmetals—cement, gem stones, lime, 
pumice, sand and gravel, and stone— 


accounted for the total mineral value. All of 
the industrial minerals except gem stones 
and lime were used by the construction 
industry. Hawaii ranked 44th in the Nation 
in value of nonfuel minerals produced in 
1984, identical to the ranking attained in 
1983. 

Construction continued on the deep-draft 
harbor at Barbers Point, which will serve as 
a second commercial port for Oahu; comple- 
tion is scheduled for June 1985. The con- 
struction required the removal of 10 million 
cubic yards of coral, which was being stock- 
piled on the Campbell Industrial Park for 
eventual sale for road construction aggre- 
gate, concrete aggregate, and for agricultur- 


al purposes. 


Table 1.—Nonfuel mineral production in Hawaii 


1983 1984 
Mineral a Value : Value 

Quantity (thousands) Quantity (thousands) 

Cement: 
Py int e iE thousand short 3 zs 6 |. $641 5 $192 
Portland ou y 8 216 20,673 186 18,282 
Sand and gravel (construction) -—— - -- ----------— do- ae *440 *1,000 436 2,031 

tone: 

Crusheedmgzgdgzzmzz —— —— do— 5,532 29, 703 $5,400 29, 700 
Dimensionnns··wæwéw do— 3) 8 Sm TIV 
Combined alis of gem stones, lime, and pumice . — XX 391 XX 442 
Tol or Lux f 8 XX 52,411 XX 51,247 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


ess than 1/2 unit. 
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Table 2.— Value of nonfuel mineral production in Hawaii, by county! 
(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 

Hawaii 2-.—-——-- Ll eeu W W Stone (crushed), pumice, stone (dimension). 
a TER UT 8 W $42,012 Stone (crushed), cement. 
aU) h y LO res $78 2,100 Stone (crushed). 
Mai un ue K 1,844 1,291 Stone (crushed), lime, pumice. 
Undistributed*_ ________________ W 6,007 
Sand and vinea (construction) -—------ XX €1,000 
Stone: 

a 26, 600 XX 

Dimens ons 4 XX 

C111 Se es 46,889 52,411 


W Withheld to avoid disclosing company proprietary data; included in “Total” for 1982 and / 


*Estimated. 
Undistributed' for 1983. XX Not applicable. 


1County distribution for crushed and dimension stone (1982) and construction sand and gravel (1983) is not available; 
total State values are shown separately under Sand and gravel (construction) or Stone. 
Ancludes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 


HAWAI 


Figure 1.—Principal mineral producing localities in Hawaii. 


Of major concern to Hawaii was the Law 
of the Sea controversy. The United States 
declined to sign the treaty, based on objec- 
tions to its provisions regarding seabed 
mining within international waters. Seabed 
mining within national economic zones was 
another matter; the Federal Government 
claimed a 200-mile offshore Exclusive Eco- 
nomic Zone (EEZ). The EEZ may become 
significant to Hawaii because it conceivably 
could facilitate seabed mining in offshore 
waters. À joint Federal-State task force was 
formed in February to consider the econom- 
ic potential and environmental impact of 
ocean mining of cobalt-rich manganese 
crusts in the 200-mile zone surrounding the 


Hawaiian archipelago. Hawaii's Governor 
said, however, that the U.S. Department of 
the Interior was responsible for exploring 
and developing ways to mine the ocean 
bottom. Later in the year, Interior's Miner- 
als Management Service granted the State 
of Hawaii $1.8 million to conduct a search 
for cobalt on its seamount slopes. Recent 
findings by the U.S. Geological Survey of 
large concentrations of manganese crusts 
are again raising some expectations that 
Hawaii may still play a role in developing 
the Pacific's mineral resources. The possi- 
bility of the State becoming a center for 
seabed mining could lead to diversification 
of the State's economy 
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Table 3.—Indicators of Hawaii business activity 


1982" 1983 1984 
Em eee and labor force, annual average: 
opula hon ns oe ea wr A hea i thousands. _ 997 1,018 1,039 
Total civilian labor force_ — — -- ------------------—-----—- do- 460.0 472.0 473.0 
Unemploymen1tttnkt ll do— 31.0 30.0 27.0 
S es (nosagriculkural); i i : i 
7 E eim ⅛ð;2 A E E EU 8 : : : 
as Bellic minerals except fuells do- 1 1 1 
Manufacturing / ow Rae Ao ed ent ere ee do— 22.4 22.4 21.8 
metal industries? do- 1 (7) NA 
Stone, clay, and glass produets ss do— 1.2 1.1 1.0 
Chemicals and allied produetᷣᷣ iii do- 5 5 NA 
Petroleum and coal products? )) do____ 5 5 NA 
CODSCPUCUOR oo ee es ae d LU do... 17.9 17.8 16.1 
Transportation and public utilities do... 31.2 31.1 31.9 
Wholesale and retail trade do... 104.8 106.8 110.6 
Finance, insurance, real estate do— 31.5 31.9 31.9 
r fd AL oc a aes do... 101.2 104.9 108.5 
Government and government enterprises do_ ___ 90.3 91.3 91.7 
Use ek ete es ete ee do— 399.4 406.2 412.5 
Personal income 
1JôͤĩÜ¹iòiſ ³ ei es 0. ³ ee millions... 511,604 512, 570 $13,547 
J ] ²”’]. . uaa e cL LI eic $11,042 $12,345 $13,042 
Hours and earnings: 
Total average weekly hours, production worker 37. 38.6 38.1 
Total en hourly earnings, production worker $7.97 $8.23 $8.35 
Earnings by industry: 
Farm incomes Elec ctt te du E 8 millions $262 $264 $298 
bo eM k . —— do— $8,257 $8,907 $9,520 
i total cee a a TID MUR TCR OF URS ENDE, 02 $ $2 $1 
Nonmetallic minerals except fuels |... 898 $1 $2 $1 
Oil and gas extraction do... ($) ($) ($) 
Manufacturing totalalaalalnnnnnnnnnnnnn‚ddd‚dd‚‚nnsdd do... $431 $450 $459 
Primary metal industries do____ $2 $2 $1 
Stone, Re an eA rrr products do— $35 $34 $30 
Chemicals and allied produett vs do— $11 NA 
Petroleum and coal produetss do___ $22 $23 $25 
Constructión a i a i eer e Lc c LE LL EE do- $493 $546 $503 
Transportation and public utilities - - - - -- - ----- - do- $190 $809 $873 
Wholesale and retail trade... --_________________ Le do_ ___ $1,322 $1,400 $1,525 
Finance, insurance, real estate ______________________- do— $552 $631 $669 
IVA oo ?² w] hꝛkł Ui o E LL eh do... $1,771 $1,980 $2,201 
Government and government enterprises... do____ E ,048 ,248 
Construction activity: 
Number of private and public residential units authorized _____________ _ 5,790 4,7 5,400 
Value of nonresidential construction millions. $250.3 $117.8 $139.2 
Value of State road contract awards do... $69.0 $11.3 $45.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons 235 222 191 
Nonfuel mineral production value: 
Total crude mineral vate kk millions $46.9 $52.4 $51.2 
Value par capita- ² cue as ³ð·- ee 8 $47 $51 $49 


PPreliminary. ‘Revised. NA Not available. 


1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


than 50 employees. 


*Data may not add to totals shown because of independent rounding. 


*Less than 1/2 unit. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Megane and 


U.S. Bureau of Mines. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Kaiser Cement Corp. at Waia- 
nae and Lone Star Hawaiian Cement Corp. 
at the Campbell Industrial Park operated 
the two cement plants in Honolulu County 
(Oahu). Combined annual capacity for both 
plants is approximately 600,000 short tons 
of cement. The plants produced at about 


32% of capacity in 1984, compared with 
3696 of capacity in 1983. Sales of portland 
cement declined by 14% from those of 1983. 
Masonry cement sold during the year was 
5,497 short tons, a decrease of about 1096 
from the 1983 quantity; value, however, was 
up 24% to about $792,000 in 1984. 

Of the total portland cement sold, 72% 
was used in ready-mix concrete, 13% by 
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concrete-product manufacturers, 7% by 
building-material dealers, 7% by other con- 
tractors, and 1% by government agencies 
and miscellaneous customers. No sales to 
highway contractors were reported for 1984. 

Raw materials consumed in portland ce- 
ment manufacture were limestone, coral, 
volcanic cinder, sandstone, sand, pyrite, and 
gypsum. Kilns at both plants were fired 
with fuel oil and coal, and electrical energy 
was purchased for each. As in previous 
years, all of the limestone, coral, and vol- 
canic cinder were mined at nearby quarries 
on Oahu; other raw materials were import- 
ed, either from Australia or Mexico. Coal 
was imported from Australia. 

Ameron Honolulu Construction & Dray- 
age Ltd. (Ameron HC&D) doubled the ca- 
pacity of its concrete pipe manufacturing 
facility at Barbers Point on Oahu. The 
company produced concrete cylinder pipe, 
vertically cast and horizontally spun 
reinforced concrete pipe, and machine-made 
concrete pipe. 

Gem Stones.—Supported by expanding 
tourism and a steady local market, the 
Hawaiian semiprecious gem stone industry 
continued to draw considerable interest in 
1984. Coral in the favored *angelskin" pink 
and black colors, and in less desirable red 
and gold tones, was taken by divers from 
nearshore coral beds. Olivine (peridot) was 
recovered. from volcanically derived 
sources. These semiprecious gem stones 
were used by the local jewelry industry. 

Lime.—The Hawaiian Commercial & 
Sugar Co. Ltd. produced quicklime and 
hydrated lime from its calcining operations 
near Paia in Maui County. Brewer Chemi- 
cal Corp. continued to produce fine-ground 
calcium carbonate at Kawaihae in Hawaii 
County for sale as agricultural soil condi- 
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tioner; the raw limestone was produced 
from local harbor dredging operations. 

Reported lime production in Hawaii 
decreased 25% in quantity and almost 16% 
in value from that of 1983. 

Pumice and Pumicite.—Pumice and 
pumicite production in Hawaii increased 
12% in quantity and 6% in value over that 
of 1983. Pumice was mined by the Puna 
Sugar Co. Ltd. at Keeau and by Volcanite 
Ltd. at Kailua Kona in Hawaii County; 
pumicite (volcanic ash) was mined by Maui 
Pineapple: Co. Ltd. at Lahaina in Maui 
County. Principal uses were for concrete 
aggregate and in landscaping; lesser uses 
were for insulation and in road construction 
and maintenance. 

Sand and Gravel.—Construction sand 
and gravel production is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; the 1983 chapter gave estimates. 
Data for odd-numbered years are based on 
estimates made before yearend. 

The 1984 output of construction sand and 
gravel in the State decreased 3%, but the 
value increased 66% over that reported for 
1982, when the last complete canvass was 
taken. Average unit value for all use catego- 
ries increased 71% over that of 1982. Five 
companies reported sand and gravel produc- 
tion in 1984, each producing from a single 
owned or leased pit. Amelco Corp. produced 
in Maui County; Kauai Sand & Gravel Inc., 
Lihue Plantation Co. Ltd., and Kekaha 
Sugar Co. Ltd. produced in Kauai County; 
and Hamakua Sand & Gravel produced in 
Hawaii County. Kauai Sand & Gravel on 
Kauai was the major sand and gravel pro- 
ducer, with Amelco ranking second. The 
distribution of the major use categories is 
given in table 4. All sand and gravel pro- 
duced was transported by truck. 


Table 4.—Hawaii: Construction sand and gravel sold or used in 1984, 


by major use category 
Use housed (thou- 925 

short tons) sands) (per ton) 

Concrete aggregate ] ] i . :! W W 39.00 
Asphaltic concrete ] y x W 6.00 
Road base and coverings |... ss W 3.70 
)))))/”ͥͥ ·àAAſſſſWWWWSꝓaàWWWWdàdàddWdWdõ'õʒõ⁵.õ!kh 8 436 $2,031 4.66 
Total or average ---—------------------------——--—---—— 436 2,031 4.66 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
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Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Ameron HC&D, a major producer of 
crushed stone products, was the principal 
supplier of concrete and concrete products 
to the State's construction industry. A vari- 
ety of crushed stone products, ranging from 
coarse aggregate to a sand-size fraction, was 
produced at the company's Kaapa quarry 
crushing operation on Oahu. Sand produc- 
tion from crushing has been essential to the 
construction industry since the prohibition 
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of beach sand mining several years ago. 
Ameron HC&D announced plans during the 
year for a 152-acre expansion of the Kaapa 
quarry. If the plan is carried out, the 
company would be able, starting in 1988, to 
mine 650,000 tons of rock per year through 
the year 2012; opposition to the expansion 
was voiced by an environmental group. 

Kauai Sand & Gravel received approval 
from the Kauai Planning Commission to 
construct asphalt and concrete batching 
plants at its Hanamaulu Valley quarry on 
the island of Kauai. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 


Table 5.— Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Kaiser Cement Cor Waianae Plant Cement plant Honolulu. 
300 Lakeside Dr 
Oakland, CA 94612 
Lone Star Hawaiian Cement Corp Hawaii Plant 3 Se ee Do. 
91-055 Kaomi Loo 
is Ewa Beach, HI 96706 
e: 
Hawaiian Commercial & Sugar Co. Box 266 Rotary kiln and con- Maui. 
Ltd. Puunene, HI 96784 tinuous hydrator. 
Pumice: 
Volcanite Ltd_ - - --------—- Box 3000 Surface mine Hawaii 
Kailua Kona, HI 96740 
Sand and gravel: 
Amelco Corp., Maui Concrete Box 488 Plant and pit. Maui. 
Kahului, HI 96732 
Kauai Sand & Gravel Ine 4247 Kapaia Rd. S ˙ Kauai 
Lihue, HI 96766 s 
Stone: 
Ameron Honolulu Construction & Box 29968 Quarries . Honolulu and 
Drayage Ltd. Honolulu, HI 96820 Maui. 
Grove Farm Rock Co. Ine Puhi Rural Station eles dg cc ct Kauai. 
Lihue, HI 96776 
Lone Star Hawaii Rock Products 11555 Dublin Canyon Rd. Quarry _________- Honolulu. 
Pleasanton, CA 94566 
Pacific Concrete & Rock Co. Ltd 2344 Pahounui Dr. Quarries Honolulu and 
Honolulu, HI 96819 Maui 


ui 
(Molokai). 
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The Mineral Industry of 
Idaho 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Idaho Geological Survey, 
University of Idaho, for collecting information on all nonfuel minerals. 


By W. L. Rice, E. H. Bennett, and M. M. Millers 


Idaho's nonfuel mineral production value 
decreased slightly in 1984 to $412 million, 
down from the $415 million recorded in 
1983. The first full year of molybdenum 
production in the State and an improved 
year in the phosphate industry were not 
sufficient to offset decreases in the value of 
silver production because of lower silver 
prices. 

Silver continued to be the leading com- 
modity in terms of value, followed by phos- 
phate rock, molybdenum, and gold. Metallic 
minerals accounted for 5996 of total nonfuel 


mineral value for the year; silver accounted 
for 63% of that total. Idaho ranked 21st in 
the Nation in value of nonfuel minerals 
produced in 1984, down from the 17th rank- 
ing achieved in 1983. 

The Cyprus Thompson Creek molybde- 
num mine west of Challis in Custer County 
accomplished its first full year of production 
in 1984; by yearend, the operation had 
achieved 7596 of capacity, producing about 
50 tons of molybdenite concentrates per 
day. 


Table 1.—Nonfuel mineral production in Idaho! 


1983 1984 
Mineral Value Value 
Quantity (thou Quantity (thou- 
sands sands) 
Antimony ore and concentrate, antimony content short tons 585 W 557 W 
NG cuu c el ee ES thousand short tons 6 $91 21 8243 
Copper (recoverable content of ores, etc. 222 metric tons 3,556 6,000 3,701 5,455 
Mons, A NA 100 NA 150 
Lead (recoverable content of ores, etc.7)))))))))) metric tons 125,893 112,376 W W 
Lime co unice a E D E thousand short tons_ _ 85 7,686 87 5,616 
Phosphate rock thousand metric tons W W 4,122 126,586 
d and gravel (construction) thousand short tons_ _ $3,000 *9,800 4,125 13,509 
Silver (recoverable content of ores, etc.) thousand troy ounces. _ 17,684 202,308 18,869 153,608 
Stone (crushed) _ - - - ---------------- thousand short tons 1,935 1,480 €1,800 e7 100 
Combined value of cement, garnet (abrasive), gold, um, molybdenum 
(1984), perlite, pumice, sand and gravel (industrial), stone (dimension), 
tungsten ore and concentrate (1983), vanadium, zinc, and values 
indicated by symbol VVVVIe U XX 169,318 XX 100,028 
J̃ii ði ß y XX 415,159 XX 412,295 


NA Not available. 


*Estimated. W Withheld to avoid disclosing company proprietary data; value 
included with “Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Excludes bentonite and fire clay. 
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Table 2.—Value of nonfuel mineral production in Idaho, by county! 
(Thousands) 
County 1982 1983? I 
J%˙—³?éÜꝛ5ͥ ð K ͤ eec $800 WwW Silver, gold, lead. 
Adams oh ee — $30 Stone (crushed), silver, copper. 
Bannock k W Cement, stone (crushed). 
Bear Lake pM .() Lead, silver. 
Benewah ___________-_---- W W Garnet (abrasive), stone (crushed). 
Bingham - - ------------—-—- 18,091 W Phosphate rock. 
Blalhe 4. cnr 8 W Silver, stone (crushed), gold, copper, lead. 
| ERN 8 ees 1 Stone (crushed). 
p W W Silver. 
Bonneville -—- -------------- W W Stone (dimension), pumice, stone (crushed). 
Boundary ---------------- 70 54 Stone (crushed). 
Bütl8 a ies es i 88 W (3) Do. 
Camas ou o LL W W _ Silver, gold, lead. 
Canyon W 1.527 Lime. | 
Can BO oe W 99,032 Phosphate rock, vanadium, stone (crushed). 
(sla oc dor n et W W Stone (dimension), stone (crushed). 
Clark — ITA AA 8 W 131 Stone (crushed), clays. 
Clearwater_______________- (4) 83 Stone (crushed). 
H ⁰˙·w A 653 2,301 Silver, lead, copper, gold, stone (crushed). 
Elmorrtrteeee W 18 Stone (crushed). 
Franklin (4) 117 Do. 
Fremont _______________-_- 45 7 Do. 
Gell sey ses ee 1,694 W Sand and gravel (industrial). 
Goodinggggg W E 
Idaho uoti W 1,498 Stone (crushed), gold. 
Kootenai - -—-—------------—- W 6 Stone (crushed). 
cbe LUE ́ gia cee eo W W Stone (crushed), clays. 
Lemhi __________________ W 22 Stone (crushed), gold, silver, lead. 
Lewi cee x anaa ͤ ͤ AA (4) 310 Stone (crushed). 
Madissen-”ôTs W — 
Minido ka W 4,389 Lime. 
Nez Perce: e See. 430 285 Stone (crushed). 
Oneida ___________-____-- W W Perlite, pumice. 
TTT E E EE W W Silver, gold. 
POWER as lu ere eee 6 PS 
Shoshone_ - --------------- 128,863 204,311 Silver, lead, copper, gold, antimony, zinc. 
Twin Falls W Lime, stone (crushed). 
I/ W W Gold, silver, stone (crushed), tungsten. 
Washingtoͤůn W W Gypsum, stone (crushed). 
Undistributeddd 1146, 655 91.237 
Sand and gravel (construction) XX *9,800 
Stone: 
Crushed ______________~- *6,000 XX 
Dimensioõonnßnn W XX 
Total snae r 6303,309 415,159 
“Estimated. Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 


No production of nonfuel mineral commodities was reported for counties not listed. 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 

SLess than 1/2 unit. 
5 or dimension stone was produced; data not available by county. Total State value is shown separately under 

ne. 
5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
Data do not add to total shown because of independent rounding. 
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Table 3.—Indicators of Idaho business activity 
1982" 1983 1984” 
Em oyment and labor force, annual average: 

Opulation 5 Se ae thousands_ _ 977 987 1,001 
Total civilian labor for ere ĩð»do 444 458 464 
Unemployment. ~ - - - --- - -------------------—--—— do... 44 45 33 
Employment (nonagricultural): 

Mining total? _.___________________________- do- 3.8 4.1 4.0 
Metal mining. -K „ do- 2.5 2.6 2.7 
Nonmetallic minerals except J ee do... 1.1 1.3 NA 
Oil and gas extractionn-w „ do- 2 2 NA 

Manufacturing total „„ do- 47.8 51.4 54.2 

N Primary metal industries do— 2 1 NA 
Stone, clay, and glass produetsss do- 9 1.0 9 
Chemicals and allied produet?s - - - ---------——- do- NA 3.3 3.5 

Constructión ˙¹˙ 7 ⅛² 0 6ꝛ˙tt mp 8 do_ _ __ 13.8 13.2 12.8 

Transportation and aged Utilities do_ _ __ 19.1 19.1 19.0 

Wholesale and retail trade do_ ___ 78.0 19.4 82.3 

Finance, insurance, real estate JJ E L A LA do... 22.1 23.0 23.5 

Serves eaan dd ñ LL G do... 59.8 59.9 61.6 

Government and government enterprises do- 67.8 67.8 68.0 

Total! cote uude v eet cue do- 312.2 317.9 325.5 
Personal income l 

oal enni a E Sc millions $8,789 $9,322 $10,099 

f ooo aS d er re : $9,444 $10,092 
Hours and earnings: 
Total average weekly hours, production workers... 36.7 31.4 37.6 

MINNE ³˙¹1wm⁵¹AAA - dd A pe E en pea 39.6 41.5 41.1 

Total average hourly earnings, production workers $8.62 $8.49 $9.34 
Mining !.... we lr tl ea wl ae el gas $13.04 $13.35 $14.31 
Earnings by industry: 
Farm income _— ----------------------------—— millions $417 $492 $512 
NM AAA ne i é do- $5,562 $5,976 $6,491 

Mining totals!ll i ae fet do- $99 $117 $129 
Metal mining do... $69 $85 $95 
Nonmetallic minerals except fuelssss do____ $24 $29 $32 
Oil and gas extraction _____________-~__-_--_- do- $5 $3 $2 

Manufacturing total |. - --------------------———- do... $1,020 $1,128 $1,278 
Primary metal industrisss do- 311 83 $4 
Stone, clay, and glass products |... „ do... $18 20 $21 

Chemicals and allied products_ - - - - - ------------ do $64 $65 $115 

f la souple Ei t do- $410 $419 $473 

Transportation and public utilities do_ ___ $498 $520 $536 

Wholesale and retail trade ____________________-_- do- $1,012 $1,071 $1,164 

Finance, insurance, real estate do_ ___ $262 $300 $328 

PVICOR a es ð k E 88 do- $1,095 $1,178 $1,263 
Government and government enterprises do- $1,118 $1,188 $1,261 
Construction activity: 
Number of private and public residential units authorized... |... 2,536 4,225 4, 
Value of nonresidential construction_________________ millions_ _ $176.9 $175.7 $191.0 
Value of State road contract awards ___________________ Me $53.0 $80.2 $87.4 
Shipments of portland and masonry cement to and within the State 
thousand short tons- . 242 269 211 
Nonfuel mineral production value: 
Total crude mineral value __________________-____ millions 8303.3 $415.2 $412.3 
Value per capitn!n $301 $421 $412 
PPreliminary. Revised. NA Not available. 


!Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


The J. R. Simplot Co.’s new Smoky Can- 
yon phosphate operation in Caribou County 
came on-stream in the third quarter of 1984. 
The $40 million project includes a nearly 2- 
million-ton-per-year open pit mine, a mill- 
ing and pumping complex, and a 27-mile- 
long slurry pipeline to the railhead at 
Conda. 

The Coeur d'Alene mining district in 
Shoshone County celebrated 100 years of 


lode mining in 1984. Cumulative production 
for the 100-year period, from 30 major 
mines and an equal number of minor ones, 
totaled about 998.2 million troy ounces of 
silver, 507,000 troy ounces of gold, 8.4 mil- 
lion tons of lead, 3.2 million tons of zinc, and 
169,800 tons of copper. The total value of all 
ore mined in the Coeur d'Alene District for 
the 100-year period is estimated at $4.6 
billion. 
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Figure 1.—Value of silver and total value of nonfuel mineral production in Idaho. 
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Figure 2.— Principal mineral producing localities in Idaho. 


Trends and Developments.—Although 
silver prices decreased substantially from 
1983 levels, all of the State's major silver 
mines maintained full-scale production dur- 
ing the year, and exploration and mine 
development continued at high levels. Fac- 
tors bearing on decreased silver prices were 
strength of the U.S. dollar, high interest 
rates, a declining domestic inflation rate, 


and lower world oil prices. In 1984, Idaho 
mines produced more than 42% of the 
Nation's new silver, compared with 41% in 
1983. | 

A limited recovery in the Idaho phos- 
phate industry that started in 1983 contin- 
ued into 1984. One phosphate mine that 
was closed in 1982 was reactivated, a new 
major mine went into production, and a 
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major expansion and modernization of a 
phosphate fertilizer plant was started in 
1984. Although phosphate prices remained 
low throughout the year, all companies 
produced at near capacity. 

The Bunker Ltd. Partnership continued 
to maintain the Bunker Hill lead-zinc 
smelting and mining complex on a standby 
basis throughout the year, despite mainte- 
nance costs of $450,000 per month. Obsta- 
cles cited by Bunker Ltd. to an eventual 
reopening were the cost of compliance with 
Federal lead emission standards, a shortage 
of zinc concentrate, a continued soft price 
for lead, and a decline in lead markets. 

Exploration.—Silver exploration activity 
in the Coeur d'Alene region remained gen- 
erally high during 1984, but falling silver 
prices as the year progressed reduced the 
amount of exploration to less than the 1983 
level. 

Coeur Explorations Inc., the exploration 
subsidiary of Coeur d'Alene Mines Corp., 
continued work on property held by Royal 
Apex Silver Inc., Capitol Silver Mines Inc., 
and the Highland Aurora Mining Co. Drill- 
ing totaled 4,921 feet on the Royal Apex 
claims; five drill holes intersected veins 
containing silver sulfides, and one hole 
intersected a 17-foot-wide vein containing 
significant silver. 

Hecla Mining Co. completed more than 
2,900 feet of drifting and in excess of 4,800 
feet of diamond drilling on the Boulder 
Creek vein system at the Atlas Mine, south 
of the Lucky Friday Mine. The work was 
being done under a $1.3 million exploration 
agreement signed in 1982 with Atlas Min- 
ing Co. 


Sunshine Mining Co. continued diamond 


drilling on the Gold Creek Mining Co. 
property near Mullan, hoping to intersect 
an extension of the vein discovered by 
Bueno Coeur d'Alene Mining Co. The prop- 
erty has been under an exploration agree- 
ment to Sunshine Mining for 3 years. A 
deep hole to intersect the vein was down 
2,700 feet in November 1984. 

The Anaconda Minerals Co. continued 
exploration of a 25,000-acre land package 
acquired in 1982 from Bear Creek Mining 
Co. The area, owned by several small min- 
ing companies, is in the eastern end of the 
Coeur d'Alene District between the Placer 
Creek and Osburn Faults, and extends from 
south of the Caladay property eastward into 
Montana. As part of this project, Anaconda 
drilled a deep hole on Shoshone Silver 
Mining Co.'s claims near Stevens Peak on 
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the Idaho-Montana border; the hole, pro- 
jected for a 5,000-foot depth, was down more 
than 4,000 feet by December 1984. Anacon- 
da also drilled a 3,275-foot-deep hole under- 
ground at the Reindeer Queen Mine. The 
Anaconda drilling projects will be among 
the deepest holes ever drilled in the district; 
a new drilling technology is being used that 
allows the drill to be guided to its target. 

Noranda Exploration Inc. completed its 
exploration program on an Idaho-Montana 
Silver Inc. property straddling the Idaho- 
Montana border. Noranda did not find a 
deposit large enough for its requirements, 
so it terminated the lease. 

Cominco American Incorporated contin- 
ued with its second year of exploration for 
gold on the 109-claim Viking Resources 
property near Murray. 

Pacific Coast Mines, a subsidiary of Unit- 
ed States Borax & Chemical Corp., drilled 
two holes on Empire Gold Mines Inc.’s 
property near Murray. 

Intermountain Minerals Engineers Inc. 
continued exploration at the Golden Dream 
property, 5 miles northwest of Murray. A 
drilling program was under way to block 
out gold ore reserves for production. 

Mines Management Inc. leased the 6,100- 
acre Janstan property on the Idaho- 
Montana border. Geologic studies in 1983 
discovered stratiform copper-silver mineral- 
ization; diamond drilling to better define 
the target area was planned for 1984. 

Elsewhere in the State, Exxon Minerals 
Co. spent more than $1 million in land 
acquisition in the Hailey-Bellevue area of 
Blaine County. The company was believed 
to be exploring for stratiform base and 
precious metals; during 1984, Exxon opened 
old mines for geologic information, did some 
drilling, and continued an extensive surface 
exploration program. 

Other companies active in the Hailey 
area included Getty Oil Co., which drilled at 
the Triumph Mine, and Billiton Explor- 
ation U.S.A. Inc. (a subsidiary of Royal 
Dutch/Shell), who explored in the Phi Kap- 
pa formation east of Sun Valley. BMEX 
Corp. had a small exploration crew working 
at the Anna Mine in Scorpion Gulch. 

Preliminary exploration by Big Turtle 
Mines Inc. at its Treasure Vault Mine near 
Hailey indicated four base and precious 
metals vein systems. 

Exploration efforts for silver and gold 
were continued by the Iron Mask Mining 
Co. and the Silver Butte Mining Co. in the 


THE MINERAL INDUSTRY OF IDAHO 


Talache District, Bonner County. 

Tenneco Minerals Co. drilled several per- 
cussion holes at the Red Mountain gold 
prospect on Hyndman Ridge, north of Stan- 
ley in Custer County. Tenneco also drilled a 
gold property near the Rabbit's Foot Mine 
in Lemhi County, and put down several 
holes at the Mizpah Mine in Latah County. 

Award Resources U.S.A. Inc. drilled 6 
holes at 2 sites at the War Eagle Mine near 
Dixie, and Centennial Minerals Ltd. drilled 
10 holes at the Orogrande-Frisco pit near 
Orogrande, Idaho County. 

Noranda and Cominco explored for strat- 
abound deposits in the Idaho Panhandle, 
east of the Purcell Trench, and Kennecott 
continued work on a 3-year gold exploration 
program on West Camas Creek in Clark 
County. 

Anglo-Bomarc Mines Ltd. drilled several 
holes at the Hercules silver property near 
Cambridge in Washington County. The 
proposed open pit mine is currently on hold 
awaiting permitting and further planning. 

Employment.—Sustained production lev- 
els in the silver industry (despite a decline 
in silver prices during the year), a general 
state of stability in other phases of metal 
mining, and a steady demand for phosphate 
fertilizers contributed to a slight increase in 
Idaho's mineral sector employment over the 
year. Metal mining employment advanced 
to 2,700 workers in 1984, an increase of 
about 4% over the 1983 figure, while overall 
mining employment declined slightly to 
4,100 workers. 

Average weekly earnings in 1984 for Ida- 
ho's mineral industry production workers 
was $588.14 for a workweek averaging 41.1 
hours. Although mining industry wages re- 
mained the highest for any production 
workers group in the State, average weekly 
earnings were down $34.12 per week from 
those in 1983. 

Yearly wages for mineral industry pro- 
duction workers in Shoshone County (large- 
ly representing the Coeur d’Alene region) 
averaged $33,676.99 in 1984, compared with 
an average wage of $32,712.59 for 1983. 

Legislation and Government Pro- 
grams.—The 47th Idaho Legislature, second 
regular session, passed legislation revising 
the State’s Dredge and Placer Mining Stat- 
ute. The revised law requires settling ponds 
if water used is to be returned to a natural 
water course, gives the land board the right 
to set the amount of reclamation bonds, 
calls for periodic inspection of placer and/or 
dredge operations, establishes a dredge and 


193 


placer mining account for reclamation pur- 
poses, and empowers the land board to 
bring civil actions and levy fines against 
violators. 

This legislature also passed legislation 
establishing the Idaho Geological Survey 
(IGS) (formerly the Idaho Bureau of Mines 
and Geology). The new law removed the IGS 
from the Department of Lands and estab- 
lished it as a special program of the Univer- 
sity of Idaho. The director of the IGS was 
officially named the State Geologist. 

A proposed wilderness bill, sponsored by 
Idaho's congressional delegation, that called 
for 526,000 acres of new wilderness for the 
State died in Congress. Wilderness advo- 
cates who wanted up to 3.4 million acres of 
new wilderness for Idaho were unwilling to 
settle on the Idaho delegation's compromise 
offer of 670,000 acres of new wilderness, 
225,000 acres of wilderness study areas, and 
700,000 acres of special planning areas. 

The State of Idaho received nearly $4 
million in U.S. Bureau of Land Manage- 
ment payments as receipts from the Miner- 
al Leasing Act in 1984. 

The IGS worked on several projects in 
cooperation with the U.S. Geological Survey 
(USGS), based on the Challis 2° sheet, com- 
pleted in 1983 under the Conterminous 
United States Mineral Appraisal Program 
(CUSMAP). Field work centered on the 
Featherville area in the central part of the 
Atlanta lobe of the Idaho Batholith as an 
extension of the CUSMAP effort. The IGS 
sponsored the Borah Peak Red Book Confer- 
ence with the USGS. The conference stud- 
ied in detail the October 28, 1984, 7.3 
magnitude earthquake in the Big Lost River 
Valley of east-central Idaho. A study of 
geologic hazards in the Preston 2° map area 
was completed under contract with the 
USGS. 

Progress on preparation of a 1:100,000- 
scale surficial geologic map of the State was 
made in 1984 by the IGS. Mapping projects 
on glacial deposits in the Panhandle and on 
surficial deposits near Boise continued as 
part of this program. Major mapping pro- 
grams in volcanic terranes were under way 
in Owyhee County and in west-central Ida- 
ho. During 1984, 11 new publications were 
released, including the “Cenozoic Geology of 
Idaho," which at 725 pages is the largest 
single publishing project ever undertaken 
by the IGS. 

The Mining and Mineral Resources Insti- 
tute of the University of Idaho received an 
allotment of $150,000 from the U.S. Bureau 
of Mines and further research grants total- 
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ing $258,000 in 1984. Idaho assisted the 
University of Nevada in work on a Mineral 
Industry Waste Treatment and Recovery 
Center that performed research in the 
treatment of mineral waste for the recovery 
of critical minerals and metals. The Idaho 
institute was also affiliated with the Vir- 
ginia Polytechnic Institute in work on the 
Mine Systems Design and Ground Control 
generic areas. 

The Idaho National Engineering Labora- 
tory was funded at $2.7 million by the U.S. 
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Bureau of Mines to conduct a multiyear 
extractive metallurgy and materials tech- 
nology research and development program 
in strategic and critical minerals. The 1984 
effort addressed (1) biologically assisted 
minerals processing, (2) metal gas reactions 
and thermal plastics, (3) joining silicon 
nitride-based ceramics, (4) joining rapidly 
solidified alloys, (5) nondestructive testing 
of ceramic and rapidly solidified alloy joints 
and materials, and (6) dehydration of alumi- 
num chlorate hexahydrate. 


Table 4.—Idaho: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc, by county 


Materi ; 
Mines producing! pe x: Gold Silver 
County treated? 10 Tro 
Lode Placer (metric ouf J^ Value dun n Value 
tons) 
1982, total 21 2 1,582,057 W W 14,830,351 $117,901,293 
1983, total 24 2 104,344 W W 17,684,278 202, 308, 141 
1984: 
Camass 1 zm 12 32 $11,541 1,282 10,436 
Custer 3 ie W 175 53,115 W W 
Idao 1 1 W W W W W 
hég-c 172 5 1 mes W W W W W 
Shoshone _ _— 6 1 W W W W W 
Valley 1 ae W W W W W 
Total e 13 2 1,786,980 W W 18,869,186 153,607,626 
Co Lead Zinc 
Aed : T Total 
od Value preis Value pbi Value value 
1982, total 3,074 $4,932,940 W W W W $155,067,979 
1983, total 3,556 5, 999,880 725,893 7812, 375,857 W W 247,678,621 
1984. 
Gamas 3 xm A LY Bert REN NT 21,977 
Custer W W W W = e W 
Idaho __________ W W W W m 8 W 
he et zc TE n xx rw W 
Shoshone ___ W W W W 
Valley --------- = i ee gia oe ie W 
Total ze 33,701 35, 454,689 W W W W 5192, 388, 256 


Revised. W Withheld to avoid disclosing company proprietary data. 
lOperations from which gold and silver are recovered as byproducts from sand and gravel operations and as byproducts 


of molybdenum are not counted as producing mines. 


2Does not include gravel washed. 


Includes items indicated by symbol W; therefore, data do not add to total shown. 
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Table 5.—Idaho: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1984, by class of ore or other source material 


Lead 


Number 301 or Gold Silver Copper Zinc 
Source of treated? (troy (troy (metric (metric . (metric 
| mines! (m phen ctons) ounces) ounces) tons) tons) tons) 
Lode ore: 
Dry gold 3 W W W W W = 
d-silver ___ ____ _ v 2 W W W t T 8 
Silver 7 667,000 W 17,099,485 W W W 
Total 12 W W W W W W 
Lead. ---------- 1 W W W W W ee 
Other lode material: | 
Molybdenum. MN Mies EFS W W Sgt nous EN 
Total lode 13 41,786,980 W 418,869,186 43,701 W | W 
Placerr ------ I W PEN m . "M 
Grand total 15 1,786,980 W 18,869,186 | 8/101 W W 


W Withheld to avoid disclosing company proprietary data. 


1An operation from which gold and silver were recovered as byproducts from molybdenum ore is not counted as a 


producing mine. 
Moes not include gravel washed. 
‘Includes material that was leached. 


“Includes items indicated by symbol W; therefore, data do not add to total shown. 


Table 6.—Idaho: Mine production (recoverable) of gold, 


silver, copper, lead, and zinc 


in 1984, by type of material processed and method of recovery 


Gold Silver Copper . Lead Zinc 
Type of material processed and (troy : : Pa 
y (troy (metric (metric (metric 
method of recovery ounces) ounces) tons) tons) tons) 
Lode ore: 

Cyanidation_ - - - - - --------------—- W W E du zm 
Smelting of concentrates W 17,145, 181 3,701 W W 
Direct smelting of ore W W = a a 
M. ³ AA p EE W 718,869,186 3, 701 W W 
//ͤ;ẽö ]]] ³˙ꝛ - eL W aes PT "- m 
Grand totall „ W 18, 869, 186 3,701 W W 


W Withheld to avoid disclosing company proprietary data. 


! Includes items indicated by symbol W; therefore, data do not add to total shown. 
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METALS 


Antimony.—Idaho was the only State in 


the Nation reporting antimony production 
in 1984. Production for the year. was down 
slightly from that reported in 1983. The 
Nation's only antimony producer, Sunshine 
Mining, recovered antimony as a byproduct 
from the treatment of tetrahedrite, the 
principal silver-bearing ore mineral at the 
Sunshine Mine. Concentrates containing 
557 short tons of antimony were produced 
in 1984, compared with 585 tons in 1983. 
Exploration was carried out by American 
Independence Mines at the Antimony Rain- 
bow Mine in Valley County. 
Copper.—Copper production, 
from nine mines in 1984, was up 4% in 


reported 


quantity but was down 9% in value from 
that achieved in 1983. More than 3,700 
metric tons was produced at a value of 
nearly $5.5 million, ranking Idaho eighth 
nationally in 1984 copper output. The larg- 
est producers, all from the Coeur d'Alene 
District, Shoshone County, were the Gale- 
na, Coeur, Sunshine, Lucky Friday, and 
Crescent Mines. More than 9995 of total 
State production came from six Coeur 
d'Alene District mines, where copper was a 
byproduct of silver recovery. An additional 
small production was reported from Custer 
County. 

Gold.—Idaho gold production decreased 
27% in quantity and 38% in value from 
that of 1988, reflecting decreased gold prices 
in 1984. The State dropped in national 
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ranking to ninth for the amount and value 
of gold produced in 1984. Production was 
reported from 13 lode mines in 1984, 
contrasted to 26 mines reporting production 
in 1983. For the second consecutive year, 


the West End Mine of Superior Mining Co. 


in Valley County was the State's largest 
producer, with NERCO Minerals Co.'s De- 
Lamar Mine in Owyhee County ranking 
second. | 

Production at Superior Mining's West 
End Mine was down from the 1983 level. 
The company announced in November that 
the mine may close in 2-1/2 years, 5 years 
earlier than expected, owing to low gold 
prices and a consequent decrease in re- 
serves. 

Coeur d'Alene Mines Corp. completed a 
feasibility study for its proposed $6.7 mil- 
lion, 450,000-ton-per-year Sunnyside open 
pit gold mine and heap leach facility at 
Thunder Mountain in Valley County. De- 
tailed exploration and about 95% of site 
preparation work were accomplished in 
1984; initial production was slated for 
spring 1986. | 

Geodome Resources Ltd. accomplished de- 
tailed exploration work and mine planning 
at its proposed 2,000-ton-per-day open pit 
Sunbeam Mine northeast of Stanley, in 
Custer County. The company expected to be 
in production in late 1985. 

U.S. Antimony Corp. processed tailings 
from various mines in the Yankee Fork 
District, Custer County, explored at the Rob 
Roy Mine, and operated its 250-ton-per-day 
mill and leach plant at Preacher's Cove. 

Golden Maple Mining and Leaching Co. 
submitted a revised proposal for a gold 
mining and cyanide heap-leaching oper- 
ation at the Valley Creek Mine near Stan- 
ley, Custer County. 

. Ager, Berretta, and Ellis, an exploration 

group with Nugold Enterprises Corp., car- 
ried out a development program at the 
Ericson Reef gold property north of Elk 
City, Idaho County. The company hopes to 
establish an open pit, vat leach operation in 
1985 and will drill 50 additional holes to 
better define the ore body. 

The Yanke Machine Co. continued devel- 
opment of a narrow, high-grade gold vein at 
the Talache Mine at Atlanta in Elmore 
County. | 

Placer gold production was reported by 
two companies from Shoshone and Idaho 
Counties; total production was slightly 
more than five times that reported for 1983. 
The number of stream alteration permits 
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issued in 1984 by the Idaho Department of 


Water Resources for hobby-type suction 
dredges was 470, down considerably from 
the 606 permits issued in 1983. 

Lead.—Idaho retained its second ranking 
in lead production for 1984, although the 
quantity produced was only a small fraction 
of the production in Missouri, the major 
producing State. Although six mines re- 
ported lead production for 1984, nearly all 
came from the Lucky Friday Mine in 
Shoshone County. 

U.S. Antimony leased the Red Bird silver- 
lead mine in Custer County and worked on 
sinking a 250-foot shaft below the 900 level; 
production was planned at 15 to 20 tons per 
day. 

Molybdenum.—The quantity of first year 
molybdenum production at Amoco Minerals 
Co.’s Cyprus Thompson Creek Mine near 
Clayton, in Custer County, was sufficient to 
rank Idaho third in the Nation. The mine 
operated three shifts per day, 7 days per 
week in preproduction stripping and mining 
for most of 1984; the mill operated on a 24- 
hour-per-day schedule. Total employment 
for the operation in October was 495. 

Throughout the year, an experimental 
cyanide leach system was tested to extract 
low-grade precious metals present in the 
ore, and a small gold-silver production was 
achieved from this circuit. 

Silver.—Idaho remained the top domestic 
silver producing State, accounting for more 
than 42% of total 1984 production. Al- 
though silver prices declined sharply during 
the year, the State's production increased 
nearly 7% over that of 1983. Five mines in 
the Coeur d'Alene District accounted for 
almost 90% of the total output reported 
from 14 mines in the State. 

In its 100th year of operation, Sunshine 
Mining’s Sunshine Mine regained first 
ranking in silver production in the Nation. 
Since its discovery in 1884, the mine has 
yielded more than 300 million troy ounces . 
of silver, plus significant tonnages of copper 
and antimony. Except for 1972, the year of a 
disastrous mine fire, and the rehabilitation 
year of 1973, the Sunshine Mine has been 
among the top domestic producers for the 
past 50 years. Development work in 1984 
was concentrated in the No. 12 shaft area. 
The 4600 and 4400 level stations were com- 
pleted, and an ore transfer system establish- 
ed between the 4200 and 5000 levels. Work 
continued on development of the Copper 
and Syndicate Veins and in the Rambo 
area. A rebuilding of the mine ventilating 
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system increased fresh air flow by 25%, and 
mining costs were decreased by 696 owing to 
improved mining techniques and better la- 
bor relations. 

Sunshine Mining's $18 million hydromet- 
allurgical silver refinery on Big Creek, near 
Kellogg, was completed during the year, 
and the first silver bar from concentrates 
processed at the refinery was poured on 
December 29. The refinery has full design 
capacity of 8 million ounces per year; con- 
centrates from the Sunshine Mine and from 
Sunshine Mining's 16-to-1 Mine in Nevada 
will be refined at the Big Creek plant. On 
October 24, Sunshine Mining officially 
opened its new operational headquarters in 
Boise. 

Production at Hecla's Lucky Friday Mine 
was down slightly from the record high 
level of 1983; the mine ranked second in the 
Nation for silver production in 1984. A new 
3-year labor contract was ratified in early 
April with the United Steelworkers of 
America (USWA), representing miners at 
the Lucky Friday Mine. Hecla merged with 
Ranchers Exploration and Development 
Corp. in late July. 

Hecla continued work on the $17 million 
Consolidated Silver joint venture project at 
the Silver Summit Mine near Osburn. A 
lower extension of the Silver Summit No. 4 
vein was intersected in August; assays on 
the vein ran 19 ounces of silver per ton for 
70 feet over a 4.5-foot mining width, and 34 
ounces per ton for 50 feet over a 4-foot 
width. A 943-foot drift following the struc- 
ture was completed at yearend, and evalua- 
tion of the vein was to continue in 1985. 
Hecla is the operator and majority owner of 
the venture, along with Sunshine Mining 
and Coeur d’Alene Mines. 

Hecla began a 3-year underground explo- 
ration program on property owned by Allied 
Silver-Lead Co., immediately west of 
Hecla’s Lucky Friday Mine at Mullan. By 
yearend, a crosscut had been driven 1,020 
feet southwest from Hecla’s Silver Shaft, 
and two diamond drill holes were drilled 
southerly. No significant mineralization 
was found, but primary targets will not be 
reached until 1986. 

Hecla and Bunker Ltd.’s jointly owned 
Star Mine was back in limited production at 
yearend. James Striker, who operated a 
lease above the 1700 level of the mine from 
1961 until it closed in 1982, signed a lease on 
the mine and mill in August and started 
rehabilitating the property. His company, 
the Star-Morning Mining Co., will employ 
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about 30 people. 

ASARCO Incorporated’s Galena Mine 
again was the fourth ranked domestic silver 
producer, with Asarco’s Coeur Mine rank- 
ing sixth. In the Galena Mine, the No. 3 
shaft was deepened 166 feet to 5,467 feet, 
and the 5200 level station was enlarged and 
drifts started east and west on that level. 
The 750-ton-per-day mill was renovated, 
and the speed control and braking mecha- 
nism on the main hoist were rebuilt to 
enable deeper mining. 

In January, Asarco signed a new 3-year 
labor agreement with the USWA, the union 
that represents 300 Asarco employees in the 
Galena Mine and Star-Morning shops. 

Asarco continued exploration at the 
American Silver project, where American 
Silver ground is being investigated west 
from the 4300 level of the Coeur Mine. By 
yearend, 4,413 feet of crosscutting and drift- 
ing had been completed, and about $1.8 
million of the $3.5 million budgeted for the 
project had been expended. Partners in the 
venture, which was started in mid-1980, 
include Coeur d’Alene Mines, Callahan 
Mining Corp., and Hecla. 

Production at Bunker Ltd.’s Crescent sil- 
ver mine, which reopened in November 
1983, continued throughout the year. Ores 
were beneficiated in the Crescent circuit at 
the Bunker Hill mill, and concentrates were 
shipped by rail and ship to Brussels, Bel- 
gium, where they were processed by Société 
Générale des Mines (SGM). Development 
plans at the Crescent Mine include sinking 
the No. 2 shaft an additional 800 feet, 
developing two mining levels, and more 
than 4,500 feet of crosscutting and drift- 
ing. Drilling stations will be cut at the 4500, 
4700, and 4900 levels on the No. 2 shaft, and 
drilling will be done in an effort to find the 
favorable host rocks of the Syndicate Vein. 
The development work will require a capi- 
tal expenditure of between $7.5 and $8 
million in the next 3 years. 

The projected 5,100-foot-deep shaft at Cal- 
lahan Mining's Caladay project was just 
short of 5,000 feet at yearend. Shaft and 
pump stations were installed on the 4600 
and 4900 levels, a loading pocket was start- 
ed on the 4900 level, and a diamond drill 
hole from the 4900 level penetrated the 
Polaris Fault. The company spent $3.7 mil- 
lion on the Caladay in 1984, for a cumula- 
tive total of $20.8 million. 

Ore shipments commenced again in mid- 
year from the lease at the Canyon Silver 
Mine on Canyon Creek. The mine, closed in 
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1978, was being worked by a group of lessees 
that started in late 1982. Canyon Silver ore 
is being milled at Intermountain Minerals 
Engineers' custom mill at the Nabob Mine 
on Pine Creek; concentrates are shipped to 
the Cominco smelter at Trail, British 
Columbia, Canada. 

The DeLamar silver mine in Owyhee 
County changed hands in September, when 
NERCO, a subsidiary of Pacific Corp., 
purchased MAPCO Mineral Corp.’s con- 
trolling 52.5% share for $22.3 million. In 


August, mining was started from the Glen 


silver pit adjacent to the DeLamar property. 
The DeLamar Mine produced about 2,100 
tons of open pit ore per day and was Idaho's 
largest silver producer not in the Coeur 
d'Alene District. The mine ranked fifth in 
silver production for the State in 1984. 

The Clayton Silver Mine in Custer Coun- 
ty returned to production in early Febru- 
ary, ending a suspension of operations since 
the Challis earthquake of October 28, 1983, 
which caused a massive inflow of water that 
flooded the lower levels in the mine. À new 
pumping system with increased capacity 
was installed, and the mine was back to its 
260-ton-per-day capacity. 

Vanadium.—Idaho ranked second in the 
Nation in vanadium production, accounting 
for more than one-third of total production 
in 1984. Reflecting the modest national 
recovery in the vanadium market from the 
depressed level of 1983, the State's vana- 
dium production increased 35% in quantity 
and 45% in value over that of 1983. Idaho 
was the only State to recover vanadium 
from ferrophosphorus; ferrophosphorus slag 
from Idaho phosphate was processed for 
vanadium pentoxide by Kerr-McGee Chemi- 
cal Corp. at Soda Springs in Caribou Coun- 
ty. 

Zinc.—Zinc production in the State, al- 
though minimal compared with pre-1983 
years, increased 45% in quantity and 70% 
in value over production recorded in 1983. 
One mine in the Coeur d’Alene District 
reported zinc production in 1984. 


NONMETALS 


Cement.—Idaho's portland cement pro- 
duction was up for 1984 owing to increased 
building and construction resulting from a 
continuing improvement in the U.S. econo- 
my. Portland cement production increased 
18% in quantity and nearly 28% in value 
over that recorded in 1983. A small amount 
of masonry cement was also produced. Ash 
Grove Cement West Inc., at Inkom in Ban- 
nock County, was the State’s only cement 
producer. 

Clays.—Idaho’s 1984 clay production in- 
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creased almost 5 times in quantity and 
more than 2-1/2 times in value over that 
reported in 1983. Fire clay, kaolin, and 
bentonite were mined, in order of decreas- 
ing importance, from three pits in Latah 
and Clark Counties. The State’s largest 
volume clay producer was A. P. Green 
Refractories Co. in Latah County. 

. Garnet.—Garnet production at the Emer- 
ald Creek Garnet Milling Co. operation, 
Fernwood, Benewah County, was slightly 
higher than that for 1983. The company 
produced garnet sands from the State’s 
largest placer operation, on Emerald and 
Carpenter Creeks. The company was the 
Nation’s largest producer of garnet for 
abrasives and as a filtering medium. 

Gem Stones.—Fire opals, jasper, and star 
garnets contributed to the estimated 
$150,000 value in gem stones recovered and 
sold in the State in 1984. Spencer Opal 
Mines in Clark County completed patent 
applications for its claims; it mined opal 
and allowed “rock hounds” to dig opal for a 
fee in 1984. 

Gypsum.—All of Idaho's gypsum produc- 
tion came from the Consumers Coop Associ- 
ation Inc.’s Iron Mountain Mine in Wash- 
ington County. The output increased by 
75%, but the value decreased by 38% from 
that reported for 1983. 

Lime.—Amalgamated Sugar Co.’s three 
lime plants in Canyon, Minidoka, and Twin 
Falls Counties accounted for all of the 
State's 1984 lime production. Total reported 
1984 output was nearly the same as that i in 
1983, but value declined by 27%. 

Perlite.—Oneida Perlite Corp. mined and 
processed perlite at its Malad City oper- 
ation in Oneida County. The expanded per- 
lite was used as a fireproofing material, in 
lightweight aggregate, and as a filtering 
medium. Reported production was down 
from the 1983 level, but unit value for the 
product rose slightly in 1984. 

Phosphate Rock.—Idaho ranked third in 
the Nation in production of marketable 
phosphate rock, accounting for nearly 1096 
of the total domestic output in 1984. Produc- 
tion levels were nearly the same, but higher 
product prices brought the total value up 
nearly 6% over that of 1983. The primary 
products processed from Idaho phosphate 
were elemental phosphorus and phosphoric 
acid used in fertilizer manufacture. 

Seven open pit phosphate mines in the 
southeastern Idaho phosphate field in Bing- 
ham and Caribou Counties produced during 
the year. Simplot, the largest phosphate 
producer in the State, closed down the 
depleted Conda Mine near midyear and 
brought its new $40 million Smoky Canyon 
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Mine and 27-mile slurry pipeline on-stream. 
Simplot also operated the Gay Mine on 
the Fort Hall Indian Reservation. Simplot 
Started work in 1984 on a $50 million 
expansion and modernization program at 
its Pocatello phosphoric acid manufacturing 
complex. 

In May, Stauffer Chemical Co. reopened 
its Wooley Valley Mine that had been shut 
down in April 1982 due to adverse market 
conditions. Phosphate ore was shipped to 
the company's elemental phosphorus plant 
at Silver Bow, MT. Additional production 
was reported by Monsanto Co., Conda Part- 
nership, and Alumet. The FMC Corp. oper- 
ated its elemental phosphorus plant at Po- 
catello. 

Pumice.—Conforming to a national trend 
toward increased production, pumice mined 
in Idaho in 1984 increased nearly 29% in 
quantity and 36% in value over that of 
1983. 

Two operations in Bonneville County and 
one in Oneida County accounted for the 
State's production. The largest pumice pro- 
ducer was Amcor Inc. from its Fan Creek 
claims near Idaho Falls; the product was 
used as lightweight concrete aggregate. Pro- 
ducers Pumice mined pumice from the Rock 
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Hollow Mine near Ammon; the material 
was used in lightweight concrete block man- 
ufacture and as lightweight aggregate. Hess 
Pumice Products operated the Wrights 
Creek Mine near Malad; the product was 
used in lightweight building blocks, as an 
abrasive in soaps and cleansers, and as a 
filtering agent. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
gave estimates. Data for odd-numbered 
years are based on estimates made before 
yearend. | 

The 1984 output of construction sand and 
gravel in the State doubled in quantity and 
value, and the unit value increased slightly 
over that reported for 1982, when the last 
complete canvass was taken. Large in- 
creases in the asphaltic concrete and road 
base and coverings production categories 
reflect increased road building and repair 
throughout the State during 1984. Construc- 
tion sand and gravel production was report- 
ed from 69 operations in 26 Idaho counties. 
Ada, Kootenai, Bonneville, and Canyon 
Counties accounted for nearly 46% of the 
total production reported. 


Table 7.—Idaho: Construction sand and gravel sold or used in 1984, 


by major use category 
antity Value Value 

Use housa chou. per 

tons) sands) ton 
Concrete if!!! cm)) ̃ pp p p a a di m t Be 991 $3,599 $3.63 
Plaster and gunite sands. — — - - - —-------------------—-—-----—-—-———— 28 152 5.44 
Concrete products- —— = - ua ou lulu enc cc ceni E DER W W 8.00 
Asphaltic concretmmcacMcadeukk „„ 478 1.597 3.34 
Road base and covering 2,157 5,180 2.40 
En e seas uc ³AA. y LEM 8 236 510 2.16 
Snow and ice contro!!! W W 3.88 
Other oos ay eg ets ⁊ͤ d y EN 834 2,410 2.96 
Total? or average 4,725 13,509 2.86 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
Includes roofing granules, other unspecified uses, and uses indicated by symbol W. 
Pata do not add to totals shown because of independent rounding. 


Industrial.—Unimin Corp. produced in- 
dustrial sand and gravel at its operation in 
Emmett, Gem County. Industrial sand uses 
were in glass containers, for sandblasting 
sand, filtration-medium sand, in fiberglass 
manufacture, for roofing granules, and for 
other applications. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

The Marble Shop Inc. at Idaho Falls in 
Bonneville County had a slowdown in sales 


of travertine. The strong U.S. dollar favored 
Italian travertine that was imported for less 
than mining and shipping costs in Idaho. 
The company continued research on the 
potential of using its chemically pure trav- 
ertine for industrial lime. 

Idaho Quartzite Corp., at Oakley in Cas- 
sia County, mined quartzite for rubble 
building stone, and also marketed some 
quartzite for tile. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 
2Associate director, Idaho Geological Survey, Moscow, 


ID. 
Director, Idaho Geological Survey, Moscow, ID. 
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Table 8.—Principal producers 


Commodity and company 


Antimony: 


Sunshine MiningCo! |... 


Cement: 


Ash Grove Cement West Ine 


lays: 
Clayburn Industries Ltd 


A. P. Green Refractories, a subsidiary of 
United States Gypsum Co. 


Copper: 
ASARCO Incorporated 
Hecla Mining Co 


Sunshine Mining Co.!!! 


Gold: 


Hecla Mining Co 
NERCO Minerals Co 
Superior Mining Co 


G 


Lead: 


Hecla Mining Co 


Lime: 


Amalgamated Sugar Co 


Perlite: 


Oneida Perlite Corp 


Phosphate rock: 
Conda Partnership 


Monsanto Co 
J. R. Simplot Co 


Pumice: 


Amcor In ------- 
Hess Pumice Products_ 


Producers Pumice _ _ _ 


Sand and gravel: 
Construction: 


ypsum: 
Consumers Coop Association Ine 


Central Premix Concrete Co 
DeAtly Co., division of Eucon Corp 
Kloeper S & G Transportation & 


Equipment Co. 


Monroc Inc., RTP Concrete 


Rock Contractors 
Seubert Excavators 


Industrial: 
Unimin Corp 


Silver: 


ASARCO Incorporated 
Clayton Silver Mines! 
Hecla Mining Co 
NERCO Minerals Co 


Sunshine MiningCo! | 


Stone (dimension): 


The Marble Shop Inc 


Vanadium: 


Kerr-McGee Chemical Corp . 


Zinc 


Hecla Mining Co- 


Address 


815 Park Blvd. 
Boise, ID 83702 


111 SE. Madison St. 
Portland, OR 97214 


Wallace, ID 83873 
815 Park Blvd. 
Boise, ID 83702 


Box 320 
3230 Airport Way 

rt Wa 
Fairbanks, AK 99701 
7275 Franklin Rd. 
Boise, ID 83709 


265 East Commercial 
Weiser, ID 83672 


Box 320 
Wallace, ID 83873 


First Security Bank Bldg. 


Ogden, UT 84402 
Box 162 

Malad City, ID 83252 
Box 37 

Conda, ID 83230 

Box 81 


91 
Pocatello, ID 83201 


Box 1141 
Idaho Falls, ID 83401 


Box 2 
Malad City, ID 83252 


6001 Fairview Ave. 
Boise, ID 83704 


Box 757 


Coeur d' Alene, ID 83814 
Box 648 


x 
Lewiston, ID 83501 
Box 87 
Paul, ID 83341 
Box 


537 
Salt Lake City, UT 84110 


Box 815 
Meridian, ID 83642 
Box 57 


Cottonwood, ID 83522 
258 Elm St. 


New Canaan, CT 06840 


815 Park Blvd. 
Boise, ID 83702 


3935 N. Yellowstone Hw 


Idaho Falls, ID 83401 
Box 478 


Soda Springs, ID 83276 


Box 320 
Wallace, ID 83873 


Type of activity 
Mine, mill, plant 
Surface mine and 

plant. 


Surface mine 


Surface mine and 
plant. 


Mine and mill 


Surface mine and 
mill. 

Surface mine and 
leach plant. 


Surface mine 


Mine and mill 


plant. 


Surface mine 


Surface mine and 
plant. 


Quarry and plant 


Surface mine and 


Mine and mill. 


Mine and mill. 


County 


Shoshone. 
Bannock. 


Latah. 
Do. 


Shoshone. 
Do. 
Do. 
Do. 

Owyhee. 

Valley. 


Washington. 
Shoshone. 


Various. 


Bingham and 
Caribou. 
Bonneville. 


Oneida. 
Bonneville. 


Kootenai. 
Nez Perce. 
Cassia and 
Minidoka. 
Various. 


Ada. 


Various. 
Gem. 


Shoshone. . 
Custer. 
Shoshone. 


Owyhee. 


Shoshone. 
Bonneville. 
Caribou. 


Shoshone. 


1 Also lead. 


The Mineral Industry of 
Illinois | 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the State Geological Survey 
Division, Illinois Department of Energy and Natural Resources, for collecting 
information on all nonfuel minerals. 


By James J. Hill’ and Wanda J. West? 


The value of nonfuel mineral production 
in Illinois was $471.9 million in 1984. For 
the second consecutive year, mineral pro- 
duction value increased, climbing about 
16% over the 1983 figure. Nationally, the 
State ranked 18th in nonfuel mineral pro- 
duction value. Illinois led the Nation -in 


output of fluorspar, industrial sand, and 
tripoli and in the manufacture of iron oxide 
pigments. The State ranked fourth in the 
production of peat and crushed stone. Pro- 
duction increased for all nonfuel mineral 
commodities except common clays and peat. 


Table 1.—Nonfuel mineral production in Illinois! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou 
sands) sands) 
Cement (portland). --------------- thousand short tons... 1,857 $14,915 1,997 $82,622 
a ee E •J—I—I 6 . E do- 717 3,360 253 940 
/// usos mee Gee ³ a é NA 15 NA 15 
COU CC CEPI PME DUE MS thousand short tons W W 49 W 
Sand and gravel: 
Construction: ß do... *21,100 *58,400 25,969 12,477 
nia; do... 4, 42,871 4,100 52,197 
Stone: 
„ P Se ES do— 42,761 166, 860 48, 500 191,600 
Dimension do— 71 — — 
Combined value of barite, cement (masonry), clays (fuller's earth), 
fluorspar, lead, lime, silver, tripoli, zinc, and values indicated by 
pron b mH XX 60,355 XX 72,010 
Total nni Add eL D EIE XX 406,907 XX 471,861 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes fuller's earth; value included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in Illinois, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 in order of value 
Adams W $14,508 Stone (crushed). 
Alexander W W Tripoli. 
B/ ⁵⁵ C W 200 Clays. 
Boone ls $261 385 Stone (crushed). 
Bro w̃ntnn @) — 
Bureau ______________ 415 G) 
Calhoun -—------------ (* 218 Stone (crushed). 
Carroll (2 688 Do. 
);’ ¾ h m (4) W Do. 
Champaign ___________- 1,422 (5) 
Christian _____________ (?) W Stone (crushed). 
Clark -eanan W W Do. 
Cláy s ee 3) 1,083 Do. 
Clinton ______________ W (3) 
FAA ee W W Stone (crushed). 
// iss eee 32,571 W Stone (crushed), lime, peat. 
Cumberland 248 Q) 
De Kalb 293 W Stone (crushed). 
De Witt 139 (3) 
Douglas @) W Stone (crushed). 
Du Page W 3,267 Do. 
Effingham ___________~- W (3) 
Fayette W W Stone (crushed). 
Ford -— 0 es Seed tus W (3) 
Fulton 22222 ----- W (3) 
Gallatin - nns W (3) 
Greene (2) 697 Stone (crushed). 
Grundy -—-----------—- W (3) 
Hancock W 1.624 Stone (crushed). 
Hardin W W gest ite stone (crushed), zinc, barite, lead, 
silver. 
Henderson à) W Stone (crushed). 
Henn 8 W 1,542 Do. 
Jackson 3) W Do. 
Jersey _______________ 3) 120 Do. 
JoDaviess. |... 373 895 Do. 
Johnson 3) W Do. 
Kane_-—-------------- 13,551 2,908 Stone (crushed), stone (dimension). 
OO RC W W Stone (crushed), clays. 
Kendall. W W Stone (crushed). 
Laki- . ———————— e W W Peat. 
LaSelle.. .... W W Vend (industrial), cement, stone (crushed), 
clays. 
Lawren dne W 3) * 
/ 8 W 4,164 Stone (crushed), cement. 
Livingston 1.476 W Stone (crushed), clays. 
Mh JJC REPORTS 833 W | Stone (crushed). 
McDonough. ----------- W W Stone (crushed), clays. 
McHenry ~- —----------- 9,663 (3) 
Mb 88 2,441 (3) 
Meer W (3) 
Madisoenn W 3,181 Stone (crushed). 
Marshall . . . ......- W (3) 
Mason W 3) 
MOERS hte W W Cement. 
Menard ld (?) W Stone (crushed). 
Mercer. ------------—- (2) 358 Do. 
Monroee 3) W Do. 
Montgomery __________~_ (?) 2,604 Do. 
Moultrie. __~_~_~_________ W (3) 
!( AA oe ee W W Sand (industrial), stone (crushed). 
Peoria 1.030 331 Stone (crushed). 
TTT 377 (3) 
Pig. 2 cuu ia oe or. W 2,509 Stone (crushed). 
Pulaski |... 2... W W Clays, stone (crushed). 
Putnuuaa - 41 (3) 
Randolhh bb W W Stone (crushed). 
Rock Island _ ---------—-- W 4,053 Do. 
St: Cla · A eee W 5,717 Do. 
Sangamon. ____________ 2,418 3) 
Schuyler ------------—- 245 140 Stone (crushed). 
v NNE Match Ce a OE 3) W Do. 
Shelby — ees * 112 Do. 
Stephenson ____________ W 956 Do. 
Tazewell. |... W (3) 
PPP (2) W Stone (crushed). 
Vermilion. .. 238 W Do. 
Wabash ______________ W (3) 
Warren 3) W Stone (crushed). 
Washington |... (2) 450 Do. 
White W (3) 


See footnotes at end of table. 
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Table 2.— Value of nonfuel mineral production in Illinois, by county! —Continued 


(Thousands) 

County I 1988 oe 
Whiteside_____________ W $3,219 Peat, stone (crushed). 
Wil. .- ³· $2,708 13,025 Stone (crushed). 
Winnebago |... 345 971 Do. 

Woodford lcd. (3) 
Undistributed* |. |. |... 167,796 278,625 
Sand and gravel (construction) *58,400 

Stone 
Crushed . *148,300 XX 
Dimension . re XX 
Total? __________ T389,539 406,907 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
No production of nonfuel mineral commodities was reported for counties not listed. 


5 either crushed or dimension, was produced: data not available by county. Total State values are shown 
tely under Stone.“ 


nstruction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 
*Less than 1/2 unit. 


5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
“Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Illinois business activity 


1982" 1983 1984P 
Em one and labor force, annual average: 


Sr.. ð A eS thousands_ _ 11,466 11,474 11,511 
Total civilian labor force — - - - —- - - - -- ----------------—-———- do... 5,597 5,594 5,604 
Unemployment |... L2 LL L2 22222222222 222222 do... 634 640 511 
Employment (nonagricultural): 

Mint beau ciam do... 27.1 24.6 24.9 
Nonmetallic minerals except fuelas a 444„4„4„ do... 4.1 4.5 4.8 
Coal Mining 3. 2 m y my Le do... 15.4 14.1 142 
Oil and gas extraction __ -----------------------—- OL c 7.0 5.9 5.8 
Manufacturing total— - - —- --------------------—-—-—--—-—— 8 1,013.4 955.8 985.5 
Primary metal industries do... 66.7 58.8 61.1 
Stone, CAT A and g allied pane produett s do— 26.1 24.6 24.3 
Chernicals CC2ùyf ec ð ß 8 do... 59.0 59.4 61.2 
Petroleum and coal producta JJ 8 do— 9.2 9.2 9.3 
rr ð d See re E do... 156.4 1442 149.9 
rtation and public utilitiess do— 274.3 264.5 274.2 
Wholesale and retail trade "CHEN 1,087.7 1,097.5 1,144.4 
Finance, insurance, real estallle do... 326.0 320.1 317.8 
VNC -ss ß ate ee NEN do— 990.6 1,022.5 1,048.4 
Government and government enterprises do... 717.9 701.6 691.3 
Toal ee gh a ee e do... 4,593.3 4,530.6 4,636.5 
Personal income: | 
1 ³àà .. mue AA eA EE ES millions. . $137,419 $142,194 $158,876 
CJ/%%ô%ö%[: ↄ ß d uA mts Aot rE ec Rara $11,985 812,393 $13,802 
Hours an 
Total lining P s hours, production workers 2 4275 s ` 
J ³ dd ðL € a A dx A NE E E EA A 4 
Total average hourly earnings, production worker $9.31 $9.70 $10.06 
MIBIDE cia es a ee Cer eg ea E un $12.98 $13.60 $14.11 
Earnings by industry 
Farmincomé.. o e A E t ERE. millions $1,307 j 
Nonfarm | 25 Ss ⁰⁰ sec uL do— $95,769 5100, 305 $110,740 
QNEM epp M CRINE 8 ens cdi tk $1,112 $1, 
Nonmetallic minerals except fuel do. _ __ $144 $144 $155 
Coal minine -ziceau ð⁰ ꝗ ute es Be ey i do- $682 W 
Oil and gas extraction _ - - - ----------------------- do... $ $251 
Manufacturing total. _ — —- - ------------------—---—-—-——- 8 $25,896 — $25,570 $28,444 
Primary metal industries do____ $1,972 $1,767 $2,073 
Stone, clay, and men products -os noel lcuncclucu 8 do— $668 $667 $121 
Chemicals and allied products |... do...- $1,780 $1,831 $2,009 
Petroleum and coal product do— $417 $425 $450 
Construction cS M RR M MERE do- $4,551 $4,685 $5,415 
Transportation and public utilities do- $1,843 $8,199 $9,023 
Wholesale and Dip OMNIUM . EUM SP COE do... $16,755 $17,375 $19,277 
Finance, insurance, real estate do_ ___ $7,113 $7,992 $9,018 
oops. a haa ĩð v he ger lel 5 do- 518,770 $21,117 323, 176 
Government and government enterprises do— $13,512 514,133 $15,001 


See footnotes at end of table. 
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Table 3.—Indicators of Illinois business activity —Continued 


1982" 1983 1984P 


Construction activity: 
Number of private and public residential units authorized |... 18,980 30,230 29,456 
Value of nonresidential construction millions 31.872.9 1,788.1 $2,210 
Value of State road contract awarod Vs do— __ 3510.0 3782.0 51, 052.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons. . 2,363 2,305 2,686 
Nonfuel mineral production value: 
Total crude mineral value _ - - - - ---------------------—-- millions $389.5 $406.9 8471.9 
Meer ]˙]]; ] ⅛ —— LEE $34 $35 $41 


PPreliminary. Revised. W Withheld to avoid disclosing company proprietary data. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, Highway and Heavy Construction Magazine, Illinois Department of 
et Security in cooperation with the Bureau of Labor Statistics, US. 5 of Labor, and U. S. Bureau of 
ines 


600 
TOTAL 
T 
< 400 
— 
- 
O 
O 
Pd 
e 
— 
= 200 . 
2 "m KALI ST goer 
"d STONE e 
0 : 
1977 1980 pA 


Figure 1.— Value of stone and total value of nonfuel mineral production in Illinois. 
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Figure 2.—Principal mineral producing localities in Illinois. 
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The U.S. Department of Commerce re- 
ported a drop of 774 units in permits issued 
for public and private residential construc- 
tion in the State after reporting a 59.3% 
(revised) increase during 1983. The value of 
nonresidential construction increased about 
27%, reaching a value of $2,270.2 million. 
The relatively stable demand in housing 
and the increase in nonresidential construc- 
tion were partly responsible for the increas- 
ed sales of mineral commodities used in 
construction. 

Employment.—The U.S. Department of 
Labor, Bureau of Labor Statistics, reported 
that the average monthly employment in 
mining and quarrying, excluding coal min- 
ing and oil and gas extraction, was about 
4,800 persons in 1984; 300 workers more 
than reported in 1983. Average hourly 
wages increased by $0.40 to $10.82. Average 
hours worked per week increased to 48.4 
hours, compared with 45.6 hours in 1983. 

The State's basic steel industry continued 
to shrink. Average monthly employment 
was 24,900 in 1984, down from the 26,100 
workers reported in 1983. Average hourly 
wages decreased by $0.48 to $12.95 as steel 
companies continued to ask for wage con- 
cessions to lower costs. 

Three mineral industry strikes over con- 
tract agreements were reported in the press 
during 1984. Members of the Oil, Chemical, 
and Atomic Workers Union were on strike 
for a 2-week period in February at AMAX 
Zinc Co. Inc.’s zinc refinery at Sauget. 
Employees at Missouri Portland Cement 
Co.'s Joppa plant (members of the Cement 
Workers Union) went on strike in mid-June 
when the company asked for concessions 
after experiencing severe losses for 3 years. 
After a 2-month period, the company hired 
new employees to replace striking workers. 
On April 23, employees of Anna Quarries 
Inc. in Union County, members of the 
International Union of Operating Engi- 
neers Local 318, went on strike for higher 
wages. The walkout ended on May 5 when a 
new 3-year contract was signed. 

A strike was averted at Ozark-Mahoning 
Co.’s fluorspar operations at Rosiclare when 
a new 3-year contract agreement was rati- 
fied by members of the International Asso- 
ciation of Machinists in late September. 

Exploration Activities. During 1984, 
Ozark-Mahoning received a fluorspar pros- 
pecting permit from the U.S. Forest Service 
for the Lusk Creek area, Shawnee National 
Forest, Pope County. The company was 
allowed to drill up to 54 core holes in the 
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area while exploring for fluorspar deposits. 
Legislation and Government Pro- 
grams.— Iwo bills related to mining were 
signed by the Governor during 1984. Public 
Act 83-1234 amended the State's Coal Min- 
ing Act to allow a union representative to 
accompany a State mine inspector on a 
mine inspection without loss of pay. Follow- 
ing an inspection, mine inspectors are re- 
quired to discuss findings and recommenda- 
tions with union representatives and man- 
agement. Findings and recommendations 
are to be posted in a conspicuous place. 

Public Act 83-1236 became effective on 
July 31. The act prohibits the Illinois De- 
partment of Mines and Minerals from is- 
suing new permits for the use of diesel- 
powered equipment or explosives under- 
ground while miners are working in the 
mines. The moratorium lasts until January 
1, 1986, by which time the State Depart- 
ment of Public Health is to evaluate the 
dangers and effects that diesel equipment 
and explosives have on miners and report 
their findings to the Governor and the 
Illinois General Assembly. 

To better fulfill its mission, the State 
Geological Survey Division reorganized dur- 
ing 1984 into four groups—mineral re- 
sources, general and environmental geolo- 
gy, chemistry and minerals engineering, 
and administrative services. The survey 
continued its research programs in environ- 
mental geology, geochemistry, geology, hy- 
drology, mineral economics, and mineral 
resources. Several publications were re- 
leased during the year. Among them, a set 
of six 1:500,000-8cale maps depicted Illinois' 
known coal resources in terms of thickness, 
depth, and tonnage, as well as active mines, 
mined-out areas, and coal handling facili- 
ties. A directory of Illinois sand and gravel 
and stone producers was also released. 

The Illinois Center for Research on Sulfur 
in Coal (CRSC) was awarded nearly $1.3 
million by the Illinois Coal Research Board 
to continue its study of sulfur and other 
noxious substances in coal. CRSC is com- 
posed of six research institutions in Illinois: 
Argonne National Laboratory, the State 
Geological Survey, Northwestern Universi- 
ty, Southern Illinois University, the Univer- 
sity of Illinois at Chicago, and the Universi- 
ty of Illinois at Champaign-Urbana. | 

Southern [Illinois University-Carbon- 
dale, the State’s Mining and Mineral Re- 
sources and Research. Institute created un- 
der title III of Public Law 95-87, received a 
grant from the U.S. Bureau of Mines in 
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fiscal year 1984 for operations and research. 
The Bureau of Mines also had several active 
contracts and grants with Illinois consult- 
ing firms for equipment, research, and ser- 
vices in fiscal year 1984. Funding for these 
projects totaled $325,236. 
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The Federal Government distributed 
$109,126 to the State as its 25% share of 
revenues for timber sales, grazing rights, 
recreation, mineral leases, and other uses 
on the Shawnee National Forest in fiscal 
year 1984. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Abrasives (Manufactured).—Silicon car- 
bide was manufactured by ESK Corp., a 
subsidiary of Wacker Chemical Co., at its 
plant near Hennepin, Putnam County. The 
company used a mixture of petroleum coke 
and silica sand that was treated in on-site 
furnaces to produce metallurgical and crys- 
talline grades of silicon carbide. Metallurgi- 
cal grades were used in manufacturing cast 
iron and steel. Abrasive grades were used in 
grinding and polishing wheels, as a refracto- 
ry lining for blast furnaces, and as a cutting 
agent for wire sawing. Production increased 
about 28% in 1984. 

In April, ESK merged with Exolon Co. of 
Tonawanda, NY, a major producer of fused 
aluminum oxide and crude silicon carbide 
abrasives, to form a new company named 
Exolon-ESK Co. Management and sales per- 
sonnel were to be located in Tonawanda 
where Exolon's processing plant is located. 

Barite.—Ozark-Mahoning continued to 
recover barite as a byproduct at its fluor- 
spar operations in Hardin County in south- 
ern Illinois. Production and value increased 
about 52% and 50%, respectively, compared 
with 1983 figures. 

Cement.—Illinois ranked 10th nationally 
in shipments of portland cement and 23d in 
shipments of masonry cement in 1984. Sales 
increased for both types of cement. Portland 
cement sales averaged about $1.01 per short 
ton more than in 1983; whereas sales of 
masonry cement averaged about $1.68 per 
ton less than in 1983. 


Table 4.— Illinois: Portland cement salient 
statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number of active plants 4 4 
Production 1,888,713 1,876,231 
Shipments from mills: 
tty 2 E 1,857,430 1,996,658 
CFF $74,975,215 $82,621,878 
Stocks at mills, Dec. 31 229,491 ~ 118,540 


Four companies operating eight kilns pro- 
duced gray portland cement. Plants were 
operated by Illinois Cement Co., a subsid- 


iary of Centex Corp., and Lone Star Indus- 
tries Inc. in La Salle County; Dixon- 
Marquette Cement Inc., a subsidiary of 
Prairie Materials Sales Inc., in Lee County; 
and Missouri Portland Cement Co., a divi- 
sion of H. K. Porter Co. Inc., in Massac 
County. All companies produced Types I 
and II—general use and moderate heat 
cements. Illinois Cement also produced 
Type III, high-early-strength cement. Three 
companies—Dixon-Marquette, Lone Star, 
and Missouri Portland—reported sales of 
masonry cement. 

Nearly 76% of the portland cement sales 
were to ready-mixed concrete companies. 
The next largest users were concrete prod- 
uct manufacturers and highway contrac- 
tors. Nearly 99% of all the cement sold was 
shipped by truck in bulk form. 

Approximately 2.7 million short tons of 
limestone, 117,000 tons of clay, and 88,000 
tons of gypsum, along with quantities of 
imported clinker, fly ash, iron ore, and 
sand, were used in the manufacture of the 
State’s cement. 

About 2.6 million short tons of portland 
cement and 72,000 tons of masonry cement 
were consumed in the State. 

Employees at Missouri Portland’s Joppa 
plant in Massac County went on strike in 
mid-June. After 2 months, the company 
replaced striking workers with new employ- 
ees. The strike interrupted work at the 
company’s limestone quarry in Hardin 
County, affecting 28 employees for several 
weeks. 

Clays.—Common clay was produced by 
eight companies operating in five counties. 
Production was about 253,000 short tons, 
valued at about $940,000. Livingston County 
led in production, accounting for 35% of the 
State's total. Cement companies reported 
using approximately 117,000 tons of clay in 
their manufacturing operations. Clay was 
also used for face brick manufacture, crock- 
ery, earthenware, drain tile, and sewer 
pipe. 

Two companies produced fuller's earth— 
Absorbent Clay Products Co. and Lowe's 
Southern Clay Inc.; both were in Pulaski 
County. Output increased less than 196, but 
value increased 31%. After processing, ful- 
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ler's earth was used as animal litter and as 
an oil and grease absorbent. 

Fluorspar.—As in previous years, Illinois 
continued to lead the Nation in production 
of fluorspar. Shipments and value increased 
15% and 14%, respectively, as the Nations’ 
economy recovered. Fluorspar was produc- 
ed by two companies in 1984. Ozark-Ma- 
honing operated underground mines in 
Hardin and Pope Counties and produced 
acid-grade material at its flotation mill in 
Rosiclare. Hastie Mining Co. produced 
metallurgical-grade fluorspar from an open 
pit near Cave In Rock in Hardin County. 

Ozark-Mahoning completed shaft sinking 
and late in the year began production at its 
new mine, the Annabel Lee, in Hardin 
County. 

Inverness Mining Co. temporarily ceased 
pumping and ventilating at its Mine No. 1, 
citing foreign imports as the main reason. 
The mine had not been operated since 1982. 
The company continued to dry imported 
fluorspar and barite to serve its customer 
base. 

Gem Stones.—The value of mineral speci- 
mens collected by dealers and hobbyists was 
estimated at $15,000 in 1984. Fluorite, cal- 
cite, and barite specimens collected by min- 
ers in the Illinois fluorspar district were 
sold by local rock shops for prices ranging 
as high as several hundred dollars. 

Gypsum (Calcined).—National Gypsum 
Co. processed crude gypsum mined in other 
States at its plant in Waukegan. Output at 
the plant more than doubled that of 1983 
and exceeded that reported in 1981, the last 
full year of operation at the plant. The 
plant was shut down for most of 1982 and a 
portion of 1983. 

Iron Oxide Pigments (Finished).—Four 
companies manufactured iron oxide pig- 
ments for use in paint and coatings. Manu- 
facturers were Pfizer Inc., Minerals, Pig- 
ments & Metals Div., at East St. Louis in St. 
Clair County; Prince Manufacturing Co. at 
Quincy in Adams County; George B. Smith 
Color Co. at Maple Park in Kane County; 
and Solomon Grind-Chem Service Inc. at 
Springfield in Sangamon County. Ship- 
ments were about 29,500 short tons, valued 
at $24.9 million. 

Lime.—Of 38 States producing lime, Illi- 
nois ranked seventh. Production was from 
three plants in the Chicago area, Cook 
County. Marblehead Lime Co., a subsidiary 
of General Dynamics Corp., operated plants 
at South Chicago and Thornton, and Vulcan 
Materials Co. operated a plant at McCook. 
Production and value increased 18% and 
19%, respectively. Both companies pro- 
duced quicklime, and Marblehead Lime al- 
so produced hydrated lime. Marblehead 
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Lime's South Chicago plant was ranked as 
the seventh largest producing lime plant in 
the United States in 1984. The company was 
the Nation's largest producer with plants in 
Illinois, Indiana, Michigan, Pennsylvania, 
and Utah. 

Consumption of lime in Illinois from all 
domestic sources was 552,000 short tons of 
quicklime and 112,000 tons of hydrated 
lime. 

Lime was used principally for steel- 
making, refractories, water purification, 
and sulfur removal from stack gases. 

Peat.—lIllinois ranked fourth of 22 States 
in sales of peat. Production was by four 
companies in Cook, Lake, and Whiteside 
Counties in the northern part of the State. 
Sales and attendant value declined signifi- 
cantly. Most sales were of reed-sedge peat in 
packaged form. Other types of peat produc- 
ed were hypnum and humus. Peat was sold 
mainly for general soil improvement. Other 
sales were for earthworm culture medium, 
golf courses, ingredient for potting soils, 
mushroom beds, nursery uses, and vegeta- 
ble growing. 

Perlite (Expanded).—lIllinois ranked 
third nationally in sales of expanded per- 
lite. Sales dropped about 1% during 1984, 
but the value increased 4%. Three compa- 
nies expanded perlite mined in Western 
States at plants in northeastern Illinois. 
Silbrico Corp. operated a plant in Cook 
County; Strong-Lite Products Corp. of Illi- 
nois, a plant in De Kalb County; and Man- 
ville Products Corp., a plant in Will County. 
Expanded perlite was used for agricultural 
purposes, concrete and plaster aggregates, 
cavity fill insulation, fillers, low-tempera- 
ture insulation, and roof insulation board. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Nationally, Illinois ranked eighth in out- 
put of construction sand and gravel, drop- 
ping from the fifth place it held in 1982, the 
last previous year of a complete canvass. 
Compared with 1983 figures, production and 
value increased 23% and 24%, respectively, 
because of increased construction activity. 
Mining occurred in 61 of the State's 102 
counties by 131 companies and government 
agencies. Kane County led the State's pro- 
duction with about 4.3 million short tons, 
followed by McHenry County with 4.1 mil- 
lion tons. Most of the State's construction 
sand and gravel was transported by truck. 
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Table 5.— Illinois: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Value Value 
Use (thousand (thou- 

short tons) sands) perton 
Concrete öüͥĩͥ . AAT RE ENSE E RR S 3,546 $9,931 $2.80 
Plaster and gunite sands ____________~____________________ 206 594 2.88 
Concrete produ et 354 956 2.70 
Asphaltic coner ee 3,345 11,684 3.49 
Road base and coverings )))) 4,023 11,359 2.82 
SEENE Epes a ²³ↄð “(GC ã ² NS a ates harsh 8 2,800 5,805 2.07 
Snow and ice control W 2.31 
ilroad ballast |... asc Le W W 3.25 
Othér un ß ue et eire 11,694 32,148 2.15 
Total or Were ꝛ E 225,969 72,477 2.79 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
!Includes road and other stabilization (cement and lime). 
Data do not add to total shown because of independent rounding. 


Table 6.— Illinois: Construction sand and gravel sold or used by producers, 


by county 
1982 1984 
County Number quantity Value Number tity Value 
of mines ls SHE tons) (thousands) of mines e (thousands) 

Bond en 2 W 3 197 $485 
Boone- ---------------——- 1 91 $267 2 W W 
Bureau 3 157 475 3 300 1,087 
CH o i er 2 (1) 1 E NN "m 
Champaign _______________ 6 446 1,422 6 639 1,990 
COOK. o mm vy oe Pe 2 W 3 509 1,523 
Cumberland- --—_---------—- 1 101 248 3 203 444 
Sl! A 6 93 293 3 117 348 
DeWitt! 1 35 139 1 W W 
PET ad HEN 8 1 W W 1 W () 

Jo Davies 1 193 373 1 W 
) . PM ETE 12 4,896 13,551 13 4,261 13,254 
Kendall __——------------—- 2 3 158 
Lake — ee ee hc 2 W W 3 2,259 4,551 
LaSalle -——-----------— 5 W W 7 1,102 
Lawrence ________________ 1 W W 3 341 877 

50755 JJC EM Ne eee Shah ee 3 335 833 2 

McHenry. vr 16 3,615 9,663 15 4,079 11,253 
McLean 6 104 2,441 4 2 3,021 
Mason ______~___~_________ 2 W W 1 10 24 
Massac _____ ______________ 3 27 37 2 15 21 
Mortiis ss ideaan x "S — 2 (1) (?) 

Moultrie ______~___________ 1 W 1 12 
PeoriekkKkkk 2-2- 6 526 1,030 T 632 1,619 

FCC. oe 21 124 3 

Putnam _________________ 3 19 4l 3 41 118 
)))) iced 4 701 2,418 4 541 1,659 
Sehnde 1 70 "M = Sa 
tephenson nn 2 W W 2 W 141 
Tazewell _________________ 10 598 2,053 5 239 764 
Vermilion ________________ 3 104 3 110 195 
Whiteside ________________ 3 212 605 3 147 302 
|| saa TP EN 6 889 2,708 7 641 1,586 

Winneb ago 3 159 345 5 254 
Wood ford 7 650 2,239 6 899 3,083 
Undistributed? _____________ 37 6,812 17,103 60 8,333 22,357 
Total). 185 21,557 59,149 190 25,969 72, 477 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

1Less than 1/2 unit. 

Includes Adams, Alexander (1984), Clark (1982), Clinton, Coles, Crawford (1984), Du Page, Fayette, Ford, Fulton, 
Gallatin, Grundy, Hancock (1982), Henderson (1984), Henry, Jackson (1984), Kankakee, Knox (1984), Livingston (1984), 
Macon, Madison, Marshall, Ogle (1984), Pike, Pulaski, Randolph, Rock Island, St. Clair, Wabash, and White Counties, 
sand and gravel that cannot be assigned to specific counties (1984), and data indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 
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Industrial.—llinois ranked first nation- 
ally in the production of industrial sand 
with output of about 4.1 million short tons 
in 1984. Production and value increased 
about 1% and 22%, respectively. Six compa- 
nies produced from eight pits in La Salle, 
Mason, and Ogle Counties. La Salle County 
led the State's production. As in previous 
years, the greatest sales were for glass 
manufacture and foundry applications. 
Sand ground for fillers commanded the 
highest average unit value, reaching $31.80 
per ton. Average value for all uses was 
$12.73 per ton compared with $10.56 per ton 
in 1983. Most industrial sand was shipped to 
the point of use by truck. 

On August 1, Martin Marietta Corp. 
agreed to lease, with option to purchase, its 
remaining industrial sand operation to 
Wedron Silica Co., a new corporation form- 
ed by a group of Martin Marietta employees 
and Best Sand Corp. of Chardon, OH. The 
firm sold its other two Illinois operations, 
near Oregon and Troy Grove, to Unimin 
Corp. of New Canaan, CT, in September 
1983. 

Slag—Iron and Steel.—Illinois ranked 
eighth of 22 States in sales of processed iron 
and steel slag. Four companies processed 
slag from the State’s iron and steel furnaces 
for use by the construction industry. Sales 
dropped about 18% during 1984. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Crushed stone continued as 
the leading nonfuel mineral produced in the 
State, contributing 41% of the total output 
value in 1984. Production was estimated to 
be 48.5 million short tons in 1984, about 
13% higher than that reported in 1983 
because of increased construction activity. 

Material Service Corp. of Chicago ac- 
quired the Martin Marietta stone quarry 
in Lincoln that produces approximately 
250,000 tons per year. 

A new business was launched near Cave 
In Rock during 1984 by a partnership of 
Hastie Mining, Denny & Simpson Stone Co., 
and Rigsby & Barnard Quarry and Con- 
struction Inc., all operating in Hardin Coun- 
ty. The new partnership, named Rock Dust 
Products, planned to sell crushed limestone 
for dusting coal mines and as a filler for 
asphalt roofing. New markets were also 
being investigated. 
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Dimension.—Granite Technologies Inc., a 
company based in Paris, France, began 
construction of a stone cutting plant in the 
Chicago area to cut and polish imported 
granite and marble slabs for the construc- 
tion industry. High-productivity cutting 
and polishing equipment was imported 
from Italy for installation in the plant, 
which was expected to employ about 100 
persons. 

Sulfur (Recovered).—Sulfur was recov- 
ered at the petroleum refining operations 
of five companies in Crawford, Lawrence, 
Madison, and Will Counties. About 181,000 
metric tons of sulfur was sold at an average 
value of $87.37 per ton. 

Tripoli.—IIlinois continued to rank first 
of three States in the production of tripoli. 
Output increased about 4% during 1984, but 
the average value per short ton dropped by 
$0.51. Two companies, Illinois Minerals Co. 
and Tammsco Inc., produced from mines in 
Alexander County, the southernmost coun- 
ty in the State. 

Most tripoli sales were for fillers for the 
paint, plastic, and rubber industries. Lesser 
quantities were sold as an abrasive for 
buffing and polishing compounds, soap, and 
toothpaste. 

In February, Tammsco was sold to K & W 
Engineering Co. of Nashville, TN. The com- 
pany’s plant was upgraded during 1984, 
which resulted in a production increase of 
about 22%.‘ 

Vermiculite (Exfoliated).—Illinois rank- 
ed seventh of 29 States in production of 
exfoliated vermiculite. Sales increased 
about 70% because of the expanding con- 
struction market. Three companies process- 
ed crude vermiculite received from out-of- 
State sources. Producers were W. R. Grace 
& Co. at West Chicago, Du Page County; 
International Vermiculite Co. at Girard, 
Macoupin County; and Strong-Lite Products 
Corp. of Illinois at De Kalb, De Kalb Coun- 
ty. Sales were for agricultural purposes, 
block insulation, concrete aggregate, fire 
proofing, high-temperature insulation, 
loose-fill insulation, and plaster aggregate. 


METALS 


Iron and Steel.—Illinois ranked sixth of 
12 States in shipments of pig iron, dropping 
from fifth place in 1983. Shipments increas- 
ed about 1096, to 3 million short tons in 1984 
but remained less than one-half of the 
record high 7.9 million tons shipped in 1973. 

The State's steel industry continued its 
restructuring efforts throughout 1984 in 
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order to cut costs and remain competitive. 

United States Steel Corp. terminated 500 
management and administrative personnel 
at the end of August at its mills in Chicago 
and Gary, IN, in its cost-cutting efforts. The 
firm also became enjoined in a lawsuit filed 
by the United Steelworkers of America and 
the State of Illinois, who sought to force the 
company to fulfill its promise to build a 
$225 million rail mill at the South Works 
that it had announced in 1981. The lawsuit 
was not settled at yearend. 

National Intergroup Inc. sold one-half of 
its National Steel Corp. to Japan's second 
largest steel company, Nippon Kokan K.K. 
The sale included National's Granite City 
Steel Div. at Granite City. 

Granite City Steel completed a $5.5 mil- 
lion project to upgrade its hot-strip mill and 
install new computer facilities in 1984. 

The Economic Development Administra- 
tion (EDA) sold the Wisconsin Steel Corp. 
plant and equipment in South Chicago for 
scrap to Cuyahoga Wrecking Corp., Long 
Island City, NY, for a minimum bid of $3 
million. EDA had been trying to sell the 
facility for several years after acquiring it 
at a bankruptcy auction when Wisconsin 
Steel defaulted on $60 million of EDA- 
guaranteed loans. 

Lead, Silver, and Zinc.—Ozark-Mahon- 
ing continued to recover byproduct lead, 
silver, and zinc at its flotation plant near 
Rosiclare from fluorspar ores mined in Har- 
din and Pope Counties. Production increas- 
ed substantially because of the correspond- 
ing increase in fluorspar production. 


2]1 


Other Metals.—Allied Metal Co. of Chica- 
go, a processor of secondary aluminum, 
purchased at a bankruptcy auction Harco 
Aluminum Co.’s Chicago plant that had 
been closed since 1982. The plant will be 
used to process scrap for smelting at Al- 
lied's two other plants in the Chicago area. 

Magma Copper Co., a subsidiary of New- 
mont Mining Corp., purchased AT&T Tech- 
nologies’ closed Hawthorne Works in Cic- 
ero. The continuous cast copper rod mill 
had an annual capacity of 140,000 short 
tons. It was slated to reopen in 1985. 

Samuel G. Keywell Co. opened a new 
Stainless steel and alloy scrap processing 
facility in Chicago to serve the specialty 
steel industry. The facility was fully auto- 
mated and equipped with a wet and dry 
laboratory to test incoming scrap materials. 
The facility's location will allow the compa- 
ny to export scrap if domestic demand is not 
sufficient to absorb the plant's tonnage. 

T. L. Diamond Inc., of New York City, 
purchased the Sherwin-Williams Co.'s zinc 
oxide plant in Hillsboro that was shut down 
in mid-1983. The operation, known as Eagle 
Zinc Co. of Hillsboro, a division of T. L. 
Diamond, will produce zinc oxide for the 
paint, rubber, petroleum, chemical, and ag- 
ricultural industries. 


uta Mineral Officer, Bureau of Mines, Minneapolis, 


Editorial assistant, Bureau of Mines, Minneapolis, MN. 
ae Tribune. Material Service Buys Quarry. Mar. 
10, 1984. 
“The Cairo Evening Citizen. Tammsco Goes From Near 
Closing to Expansion. Apr. 13, 1984, p. 4. 


Table 7.—Principal producers 


Commodity and company Address Type of activity County 
Abrasives (manufactured): 
Exolon-ESK co Box 412 Plant Putnam 
Hennepin, IL 61327 
Cement: 
„ Cement Inc., a sub- 6406 Joliet Rd. F Lee. 
i solary o Prairie Materials Sales Countryside, IL 60525 
Illinois Cement Co., a subsidiary of Box 442 FF La Salle. 
Centex Co La Salle, IL 61301 
one Star Industries Inc., Cement 1 Greenwich Plaza 33 Do. 
and Construction Materials Group. Box 5050 
oe CT 06836 
Missouri Portland Cement Co., a divi- Box 147 NOTER. MN Massac. 
sion of H. K. Porter Co. Inc. Joppa, IL 62953 
Abeorbent Clay Products Co... Box 120 Pit and plant Pulaski. 
Anna, IL 62906 
Lowe's Southern Clay Ine 948 | South Columbia em cose = Do. 
| ; South Bend, IN 46624 
Streator Brick Systems Ine West 9th St. 7 al Ed Livingston 
Streator, IL 61364 
Fluorspar: 
Hastie Mining Co Cave In Rock, IL 62919_ _ _ _ Open pit 2 
Ozark-Mahoning Co! _________ Box 57 Underground Hardin and Pope 
Rosiclare, IL 62982 mines an 
plant. 
a (calcined): 
ational Gypsum C0o Box 139 Plant... .—-- Lake. 


See footnotes at end of table. 
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Table 7.—Principal producers —Continued 


Commodity and company 


Iron oxide pigments (finished): 
Pfizer Inc., Minerals, Pigments & 
Metals Div. 
Prince Manufacturing Co 
Iron and steel: 
Granite City Steel Div. of National 
Steel Corp 
Interlake ine ee eS OARS E 
Republic Steel Cor 
United States Steel Corp... 
Lime: 
Marblehead Lime Co., a subsidiary of 
General Dynamics Corp. 
Vulcan Materials Co 


Peat: 
Hyponex Cord 


Markman Peat Co 


Perlite (expanded): 
Manville Products Cord 


Silbrico Corr 
Sand and gravel: 
Construction: 

R. A. Cullinan & Sons Ine 

Elmhurst-Chicago Stone Co 


General Dynamics Corp 
Material Service Corp acess 


Yackley Material Service 
Meyer Material Co -------- 
Thelen Sand & Grave! 
Vulcan Materials co - 


Industrial: 
Manley Bros. of Indiana Ine 


Ottawa Silica o 


Stone (crushed limestone, 1983): 
Anna Quarries Inc 


Columbia Quarry o 


Material Service Corp., a subsid- 
iary of General Dynamics Corp. 


Moline Consumers Co 


Vulcan Materials o 


Sulfur (recovered): 
Mobil Oil Cor 


Shell Oil Co. / xem 


Address 


2001 Lynch Ave. 

East St. DUM IL 62201 
700 Lehigh S 

aie seil PA 18030 


Box 365 

Granite City, IL 62040 
13500 South Perry Ave. 
Riverdale, IL 606 | 
1629 Republic Bldg. 
Cleveland, OH 44101 
3426 East 89th St. 
Chicago, IL 60617 


300 West e St. 
Chicago, IL 60606 

Joliet Rd. and 53d St. 
McCook, IL 60525 


2013 South Anthon Be 


Fort Wayne, IN 
Route 3 
Morrison, IL 61270 


Box 864 

Joliet, IL 60434 

6300 South River Rd. 
Hodgkins, IL 60525 


121 West Park St. 
Tremont, IL 61568 
400 West 1st St. 
Elmhurst, IL 60126 


300 West Washington St. 
Chicago, IL 60606 
1504 Ogden Ave. 
Lisle, IL, 60532 
Route 2, Box 56 

onquin, IL 60102 
28955 West Route 173 
Antioch, IL 60002 
Box 6 
Countryside, IL 60525 


Columbia, IL 62236 


300 West Washington St. 
Chicago, IL 60606 


313 16th St. 
Moline, IL 61265 


Box 6 
Countryside, IL 60525 


Box 874 
Joliet, IL 60434 
Bo 


Rd. 
Schaumburg, IL 60196 


Type of activity 


Pit and plant 
Pits and plants 
Pit and plant 
Pits and plants 


Pit and plant 


Pits and plants 
Pit and plant 


County 


St. Clair. 


La Salle and Ogle. 
La Salle. 


Union. 

Johnson, Monroe, 
Pulaski, St. 
Clair, Union.. 

Cook, Henderson, 


Logan, Menard, 
eee: 
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Table 7.— Principal producers —Continued 


Commodity and company 


Tripoli: 
Tllinois Minerals Co., a subsidiary of 
Georgia Kaolin Co. 


Vermiculite (exfoliated): 
W. R. Grace & Co o 


Strong-Lite Products Corp. of Illinois 


1 Also barite, lead, silver, and zinc. 


Address 


2035 e es n Ave. 
Cairo, IL 62914 


Box J 
Tamms, IL 62988 
6051 West 65th St. 


1120 Oak St. 
De Kalb, IL 60115 


Type of activity 


Underground and 
open pit mines 
and plant. 

Underground 
mine and plant. 
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The Mineral Industry of 
Indiana 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey, Indiana 
Department of Natural Resources, for collecting information on all nonfuel minerals. 


By William A. Bonin’ 


In 1984, Indiana's nonfuel mineral pro- 
duction, which included very large ship- 
ments of cement and lime, was valued at 
$293.2 million. For the second consecutive 
year, total value increased over that of the 
previous year—17% in 1984, following a 
17.4% gain in 1983. The value of all nonfuel 
mineral commodities and materials, except 
peat and crude gypsum, rose sharply above 
the significant gains posted in 1983. The 
$42.7 million 1984 increase in value ranked 
Indiana 25th in the Nation, up from 26th in 
1983. 

The State ranked second nationally in the 
production of dimension stone, shipments of 
masonry cement, and sales of iron slag. It 


also ranked third in sales of peat, seventh in 
gypsum production, and eighth among the 
38 lime manufacturing States. Other com- 
modities produced were crushed stone, con- 
struction sand and gravel, portland cement, 
common clay and shale, industrial sand, 
steel slag, natural abrasives, and fire clay. 
Indiana also continued to lead in pig iron 
and raw steel production and ranked fifth 
among the 16 aluminum producing States. 
Elemental sulfur was recovered as a non- 
discretionary byproduct of oil refining. Per- 
lite was shipped into Indiana for processing, 
and the State ranked eighth among 32 
States in sales of expanded perlite. 


Table 1.—Nonfuel mineral production in Indiana: 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
CIBVR uc ec LUI LA ee thousand short tons 558 $1,421 653 $2,085 
p f A oL eh NA 1 NA 1 
p Oc e E D OO thousand short tons 81 1,978 61 1,358 
Sand and gravel: 
Construction „„ do... *14,400 *37,900 16,071 44,144 
Industrial: ae E do- W 194 1.129 
Stone 
hoden eee Se eee ees do... 24,051 82,182 “26,700 “99,400 
Dimension -enen ee 2 144 11.015 159 14, 269 
Combined value of abrasives (natural), cement, clays (fire clay), gypsum, 
lime, and value indicated by symbol - XX 115,450 XX 130,250 
Total E" k P —— XX 250,542 XX 293,236 


“Estimated. NA Not available. 
value” figure. XX Not applicable. 


W Withheld to avoid disclosing proprietary data; value included with “Combined 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Excludes fire clay; value included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in Indiana, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
Adams... ~~~ 22222 $232 W Stone (crushed). 
Allon ceana eee eee Ree W W Stone (crushed), peat. 
Bartholoneẽ 362 W Stone (crushed). 
Blackford |... 2-2 ---- = W Do. 
Boolean eme eec W 2) 
Carroll ⁵ Ä ohmeL ncs uc 122 W Stone (crushed). 
COBB SRM IHE W W Cement, stone (crushed), clays. 
Clark oenar ee Eg es W W Do. 
Clay uo . 88 W W Clays. 
«; %¾—?Uu 88 W 2) 
Crawford (3 W Stone (crushed). 
Davies W 2) 
Dearbor nnn W (3) 
Det (3) W Stone (crushed). 
DB RS 642 (3) 
Delaware ____________________ 232 $939 Stone (crushed). 
Fr unes ec 1 W ays. 
IF ·AAA¹wtrtt 8 814 W Stone (crushed). 
Fstteee ee W 2) 
FPünn ttt em W W Clays. 
e . ee W W Stone (crushed), stone (dimension). 
Fulton... ERE W W Peat. 
Gibeoo sss W (3) 
Grant 222 . . W W Stone (crushed). 
Gr eee W 3) 
Hamilton 2 ee W W Stone (crushed), peat. 
Hancock W 2) 
Harrisons we 221 1,046 Stone (crushed). 
Henty ooo cmd cL W 3) 
Howard -_-----------------—- W W Stone (crushed). 
Huntington 444 W Do. 
Jackson ~ —------------------- W W Clays. 
77/ßCôõö˙1 AAA 88 W W Stone (crushed), peat. 
J A W W Stone (crushed). 
Jennings -—-—-—---------------—- (3) W Do. 
KnoE.— 422m eeu hs 776 (2) 
Kosciusko-— W (2) 
8 TR ⁵ĩᷣ ͤ A eet W W Stone (crushed). 
| -PAPEN AIE E R nh A NE DEET W W Lime. 
AFP ⁵ W W Peat, sand and gravel (industrial). 
Lawrengſe W 33,315 Cement, stone (dimension), stone (crush- 
Madison- - - ---------------——-—- W W Stone (crushed), peat. 
Mario mL = ees a 3,916 W Stone (crushed). 
Marshall _____________-_-____ W (2) 
Martii Lei c W W Gypsum. 
MIA. e ] x 139 W Stone (crushed). 
M;; 8 (3) 7,963 Stone (crushed), stone (dimension). 
Montgomery —-_____________-__- 6 (?) 
Morgan 2.2 ———— Lm W W Clays, stone (crushed). 
Newton ------------------—-——- (3) W Stone (crushed). 
Noodle ete W 3) 
G MENT 98 2) 
GHGnnnesess amies W W Stone (crushed), abrasives. 
Owen ---—----------------—— W W Stone (crushed). 
Parké ouem ee 329 (3) 
Për Lll (3) W Stone (crushed). 
Porter- a ee W W Sand (industrial). 
Pulaski _.-_-__~__~______________ (3) W Stone (crushed). 
Putnam ou A A W W Cement, stone (crushed), clays, stone 
(dimension). 

Randolph - -----------------—- W W Stone (crushed). 
Ripley 2 eee se ee ee ae (3) W Do. 
Rud i AA ye 4 W Stone (crushed), stone (dimension). 
St. Joseph - ---------------—-- 1,759 2 Stone (crushed). 
Stt a a ee (3) W Do. 
Shelby eta heut 507 W Do. 
SCAU Goo a 8 125 (?) 
Steubtenn 261 2) 
Sülvi- ne W 58 Stone (crushed). 
Switzerland... W 52 Do. 
Tippecanoe ________________--~_ W (3) 
Vanderburgh- - --------------—-- 241 (2) 
Vermillion ------------------- 717 W Clays. 
/ e ( 662 2) 


See footnotes at end of table. 
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Table 2.—Value of nonfuel mineral production in Indiana, by county! —Continued 


(Thousands) 
County 1982 1983 8 

Wabash ll Se $34 (3) 
GGöGõ˙Bꝛ ũ g gcc 1,183 2) 
Washington (3) $596 Stone (crushed). 
Wayne- -----------------———- 1,234 W Do. 
Wi W W Stone (crushed), peat. 
Whità nune e TES (3) (3) Stone (crushed). 
Waile W 2 
Undistributed*.. . . 121,278 168,671 
Sand and gravel (construction XX 37,900 
Stone: 

Crushed___________________ *65,500 XX 

Dimension „ r €11,626 XX 

r TT T 8213, 424 250,542 


*Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

1No production of nonfuel mineral commodities was reported for counties not listed. 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 

5 and dimension stone was produced: data not available by county. Total State values are shown separately 
under “Stone.” 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Indiana business activity 


19827 1983 1984 
Employment and labor force, annual average: 
Population ))%)ͤöĩ ³ ee ĩð Ce LRT thousands 5,482 5,472 5,498 
Total civilian labor for ere do... 2,599 2,518 2,021 
Unemploymentnttlhtknu᷑.- do... 310 286 226 
Employment (nonagricultural): 
ini Oal 5 o oh o eue ant S do. ... 10.3 9.7 10.2 
Nonmetallic minerals except fuel!!! do... 2.1 2.1 NA 
Coal mining’______________________________ do____ 6.7 6.1 NA 
Oil and gas extraction „ do... 9 9 NA 
Manufacturing total - - - -- ------------------——-——-— do 589.0 581.6 621.1 
Primary metal industries do_ ___ 87.6 82.4 80.3 
Stone, clay, and i glass products do— 19.1 18.3 18.9 
Chemicals and allied products... do 29.0 29.0 29.5 
Petroleum and coal products ____________________ do... 4.0 4.0 4.1 
Sonn cue Ee ru e E do... 77.1 74.8 80.7 
Transportation and public utilities do... 103.4 102.6 105.5 
Wholesale and retail tradte do... 459.9 466.4 492.7 
inance, insurance, realestate _____________________ do... 102.7 101.4 103.6 
IVICMN nu y yd LA E do... 356.9 366.1 387.3 
Government and government enterprises do- 328.7 327.0 330.3 
TOA) — ⅛• vmt —T—.-̃̃ 88 do... 2,028.0 22, 209.5 2,131.4 
Personal income: 
Tot se eg rote Lu S saute millions_ _ $55,141 $57,646 $64,418 
Percapi- o oe Lu ee he ae ahs 53 310,058 $10,534 $11,717 
Hours and earnings: 
Total average weekly hours, production workers __________________ 39.2 41.0 41.7 
Total average hourly earnings, production workers... $9.79 $10.10 $10.45 
Earnings by industry: i 
arm income ~- lucc LRL ater LE Ea rs millions 660 81.334 
Vfc)(((ôõĩ⁰¹˙nUà].n... e ME do 338,736 $41,026 $45,090 
Ill ³owm sumet acu es cs do... $371 $336 $387 
Nonmetallic minerals except fuelssss do- $53 $55 $61 
Coal mining --—---------------------—--——-—- do— $252 $241 $281 
Oil and gas extraction — —— --------------------- do_ ___ $67 0 5 
Manufacturing totalldkll do- $14,890 $15,544 $17,479 
i metal industriee s do— $2,815 $2,189 $2,887 
Stone, clay, and d nen producta .. o uc do- $440 $454 $492 
Chemicals and allied products... do... $916 $947 $1,056 
Petroleum and coal products... do- $170 $115 $194 
Construction iuis 8 do... $1,977 $2,025 $2,168 
Transportation and public utilities do... $2,907 $3,084 $3,248 
Wholesale and retail trale do... $5,853 $6,157 $6,727 
Finance, insurance, real estate _____________________ do____ $1,749 $1,927 $2,081 
ROOT V ICON: —— o ZZ ĩ d do- $5,198 $6,416 $7,117 
Government and government enterprises do— 85,094 35,435 $5,773 


See footnotes at end of table. 
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Table 3.—Indicators of Indiana business activity —Continued 


19827 1983 1984P 

Construction activity: 

Number of private and public residential units authorized 12,783 16,131 19,859 

Value of nonresidential construction millions $713.4 5.2 $1,054.8 

Value of State road contract awards do... $139.2 $165.3 

Shipments of portland and masonry cement to and within the State 

thousand short tons. — 1,076 1,216 1,824 

Nonfuel mineral production value: | 

Total crude mineral val millions.. - $213.4 $250.5 $293.2 

Value per ep ft“ = -== = ==- $39 $46 $53 


PPreliminary. "Revised. NA Not available. 
1 Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
2Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Total value of nonfuel mineral production in Indiana. 
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Figure 2.—Principal mineral producing localities in Indiana. 
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Trends and Developments.—Continued. 


general economic recovery was reflected in 
the State’s nonfuel mineral industries, since 
all the industrial mineral commodities, ex- 


cept crude gypsum, showed substantial in- 

creases in both quantity and value. 
Domestic steel production, a major indica- 

tor of material use and mineral production, 
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continued to recover from the very low 
levels of 1982. However, Indiana's steelmak- 
ers did not make gains in 1984. On the 
positive side in the metals sector, signifi- 
cant progress continued to be made at the 
State's only primary aluminum smelter. On 
a modest increase in output, earnings were 
significantly better than in 1983 at the fully 
integrated facility that produces light-gauge 
sheet for beverage containers. 

Several companies continued to pursue 
oil shale development in a four-county area 
of southeastern Indiana. Three projects 
received grants, contingent on Federal 
funding, from the Indiana Corp. for Science 
& Technology, a publicly funded corpora- 
tion authorized by the State legislature in 
1982 to promote development of new indus- 
try in the State. Two projects, one an in situ 


operation and the other using surface- 


mined shale, received letters of funding 
intent from the U.S. Department of Energy, 
and a third project was one of four finalists 
for funding consideration from U.S. Syn- 
thetic Fuels Corp. 

Legislation and Government  Pro- 
grams.—The State program for certification 
of professional geologists was administered 
by the Indiana Geological Survey (IGS). At 
yearend, 611 individuals had been certified. 
Also, during 1984, the IGS was involved in 
the activities of the Indiana Energy Devel- 
opment Board and its several committees. 
The IGS reported that organic-rich Pennsyl- 
vanian Shale might be mined profitably 
along with coal in strip mining operations. 
Some of these shales, though thinner and 
less predictable in occurrence, have a high- 
er oil yield than the New Albany Shale, 
which had been receiving much prior atten- 
tion. The IGS issued the first 6 maps of a 
new series of 19 county maps showing 
locations of present and past underground 
coal mining operations. 

Also in fuels, the IGS continued mapping 
the distribution of Mississippian units be- 
neath the basal Pennsylvanian rocks and 
the position of that unconformity. The IGS 
study of Indiana gasfields, covering both 
historic and current gas production, was 
nearing completion. 

By the end of 1984, the final review of the 
“Annotated Bibliography of Indiana Geolo- 
gy, 1956-75" was completed. Publication was 
scheduled for 1985. The post-1975 works 
were in progress. 

The IGS 7-year mapping project that 
characterizes faulting and jointing in south- 
ern Indiana was completed. These maps are 
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included in a report published by the Nucle- 
ar Regulatory Commission, which funded 


part of the project. 


. The IGS Miscellaneous Map 41, “Map of 
Indiana Showing Location of Coal and In- 
dustrial Minerals Operations," was publish- 
ed in early fall. 

The “Bedrock Map of Indiana,” a project 
begun in 1977 and completed during the 
year, will be the first single-sheet bedrock: 
map of the State published at a scale of. 
1:500,000. It joins the already published 
Regional Geologic Map, the bedrock surface 
topographic map, and the thickness of un- 
consolidated deposit map. The Quaternary 
(unconsolidated) deposits map is the only 
one yet to be completed in the planned 
modern series for the State. 

In support of the State’s ceramic produc- 
ers, the IGS continued to send numerous 
samples from core and from outcrops of clay 
and shale to the U.S. Bureau of Mines 
Tuscaloosa Research Center in Alabama for 
analysis and evaluation. Information result- 
ing from this cooperative effort has been 
used by several private companies and 


. State agencies. The location of a $6.2 mil- 


lion tile manufacturing plant in Bloomfield 
by a Taiwan tile manufacturing firm was 
aided by work of the IGS and the US. 
Bureau of Mines. The KPT Inc. plant, 
scheduled to be operational by April 1986, 


. was expected to employ 60 people and have. 


an expected annual payroll of $1.6 million. 
Also, in the area of mine safety and health, 
the IGS continued to determine the meth- 
ane content of coalbeds in Indiana using the 
desorption method developed by the U.S. 
Bureau of Mines. 

On July 1, 1984, as in previous years, 
allotment grants were made to Purdue 
University at West Lafayette, one of 31 
designated mining and mineral resources 
and research institutes. The authorization 
for the mineral institutes program, now in 
its seventh year, was extended through 
fiscal year 1989. Designation of a research- 
oriented school of higher education as a: 
mineral institute creates a focal point for 
mineral engineering research in support of 
the mineral industry. Purdue University 
was also an affiliate of the University of 
Missouri at Rolla, one of the five generic 
mineral technology centers in the United 
States with expertise in the area of pyro- 
metallurgy. 

New proposed antipollution rules issued 
in November by the U.S. Environmental 
Protection Agency will limit the pollution 
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control credit that a utility can receive for 
tall stacks. To meet the proposed air pollu- 
tion limits, utilities will have to install 
scrubbers or switch to low-sulfur coal. The 
Indiana Coal Council, speaking for the in- 
dustry, indicated that utilities would prefer 
the latter rather than install scrubbers. 

In response to the draft "Land and Re- 
source Management Plan" (Forest Plan) 
and the “Environmental Impact State- 
ment," which were made available for re- 
view and comment in January 1984, 764 
letters were received at the Hoosier Nation- 
al Forest. Comments on forest use covered 
the spectrum from total preservation to 
increased mineral development and timber 
harvest. Publication of the final Forest Plan 
and Environmental Statement is anticipat- 
ed in early 1985. In April 1983, the U.S. 
Bureau of Land Management had decided 
not to issue leases to explore and drill for oil 
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and gas in the Hoosier National Forest until 
the Forest Plan was completed. 

There are 644,139 acres within the Hoo- 
sier National Forest boundary, of which 
187,523 acres (29%) are in National Forest 
ownership. During 1984, an additional 229 
acres were purchased. While crushed stone 
was the only nonfuel mineral commodity 
produced from forest lands, there are poten- 
tially valuable quantities of clay and shale, 
coal, gypsum, sand and gravel, silica, abra- 
sive stone, and building stone within the 
forest. During 1984, there were 5 oil and gas 
leases with 130 more pending, and permits 
were issued for 8 oil and gas wells and 5 
mineral-related activities. During 1984, fi- 
nancial returns to counties within the Hoo- 
sier National Forest totaled $218,965. Pay- 
ments in lieu of taxes were $72,927. County 
revenue from timber sales and camping and 
mineral leases was $146,078. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Abrasives.—Manufactured.—The Jumbo 
Manufacturing Inc. in Tippecanoe, Mar- 
shall County, manufactured chilled and an- 
nealed iron shot and grit. Sales increased 
8% in quantity, while value remained es- 


sentially unchanged from 1983 levels. Jum- 
bo Manufacturing also produced gray iron 


castings. 

The steel shot and grit plant of Wheela- 
brator-Frye Inc. at Mishawaka in St. Joseph 
County, while maintaining manufacturing 
capabilities, remained idle throughout the 
year. All production was transferred to the 
company's Bedford, VA, plant when the 
Mishawaka plant was closed in 1983. 

Natural.—Hindostan Whetstone Co. ob- 
tained siltstone from the Hopper Quarry, 
which operated on demand, at Orleans in 
Orange County. Product lines, in order of 
value, included sharpening stones, cuticle 
removers, and discs for table coasters. These 
special silica stone products were manu- 
factured at its plant at Bedford in Lawrence 
County. The quantity of sales increased 
threefold, while value increased 117% over 
1983 levels. Arkansas and Indiana are the 
only domestic producers of oilstones and 
whetstones. 

Cement.— Three companies manufactur- 
ed cement in the State—Lehigh Portland 
Cement Co., Lone Star Industries Inc., and 
Louisville Cement Co.. Reflecting greater 
activity by the construction industry and an 
improvement of the U.S. economy, these 


companies posted increases in the value of 
sales of portland and masonry cement of 
14.5% and 26%, respectively, over 1983 
levels. At the same time, U.S. total value 
increased by 15% and 18%, respectively. 
Since the U.S. cement industry's disastrous 
20-year low of 1982, the second largest gain 
in portland cement shipments was realized 
in 1984. 

Ownership changes, generally interna- 
tional in scope, occurred during the year. In 
the largest takeover, Louisville Cement was 
purchased for $113 million by Coplay Ce- 
ment Co., a subsidiary of Société des Ci- 
ments Francais, headquartered in Paris, 
France. Louisville Cement produced both 
portland and masonry cement at Logans- 
port in Cass County and at Speed in Clark 
County. | 

Lehigh, a subsidiary of Heidelberger Ze- 
ment AG of the Federal Republic of Ger- 
many, produced calcium aluminate cement 
at its Buffington Station plant at Gary in 
Lake County and portland cement at its 
Mitchell plant in Lawrence County. The 
Buffington Station plant is one of only three 
in the Nation that produces nonportland 
hydraulic cement. Lehigh also operated a 
distribution terminal at Anderson in Madi- 
son County. Lone Star, by far the largest 
cement-producing company in the Nation, 
manufactured both portland and. masonry 
cement at its Greencastle plant in Putnam 
County. Also, Moore McCormack Resources 
Inc. operated a cement distribution termi- 
nal in Cincinnati. 
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Clays.—Common clay and shale was pro- 
duced by 11 companies at 14 operations in 
10 of Indiana's 92 counties in 1984. Produc- 
tion, exclusive of fire clay, was 653,000 short 
tons valued at $2.1 million. Compared with 
1983 levels, quantity and value increased 
17% and 47%, respectively. This increase in 
output, for the second consecutive year, 
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continued to reverse the downward trend in 
production that had persisted from 1978 to 
1982. Of the total production of common 
clay and shale, 19% was used in the manu- 
facture of face brick and 58% was used in 
the manufacture of portland cement. Other 
uses included lightweight aggregate, drain 
tile, pottery, and electrical porcelain. 


Table 4.—Indiana: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


Common clay 


Year Fire clay and shale Total 
Quantity Value Quantity Value Quantity Value 
p ae (1) 3 932 1,927 932 1,930 
IIJJ!üüü ³ĩ et ve El 691 1,602 691 1,602 
INA 5ĩ ee E — 501 1,221 501 1,221 
7;ô§%ẽ5˙ð6G&L (1) 558 1,421 558 1,421 
(10.7 NEM 0ĩ0ĩB— TN W 653 2,085 2,085 


W Withheld to avoid disclosing company proprietary data. 


lLess than 1/2 unit. 


There was also a 67% increase in produc- 
tion of fire clay as Yellow Banks Clay 
Products Inc. in Dubois County continued to 
expand its operations from hand-turned 
pottery to making fine-ground limestone 
and clay fillers. The company distributed its 
fillers to a wide Midwestern manufacturing 
market. The fire clay was used for animal 
feed, plastics, pottery, and rubber. At mid- 
year, Yellow Banks was adding a warehouse 
and had ordered a new roller mill to in- 
crease plant capacity. The company also 
purchased a white limestone deposit near 
Leavenworth and installed a portable 
crusher. 

Tecotta Industries Inc. acquired the for- 
mer plant of Logan Clay Products Co. at 
Brazil in Clay County. The company plan- 
ned to manufacture floor tile with purchas- 
ed clays at the 600-ton-per-month-capacity 
plant. 

Gypsum.—National Gypsum Co. and 
United States Gypsum Co. produced crude 
gypsum from underground mines at Shoals 
in Martin County. Both companies calcined 
gypsum for the manufacture of wallboard 
and associated products at minesite plants. 
U.S. Gypsum also operated a wallboard 
manufacturing facility at East Chicago in 
Lake County using rock from its quarry 
operation in Alabaster, MI. 

Although mine production remained es- 
sentially unchanged from the high 1983 
levels, the value of calcined gypsum produc- 
tion increased by 6.4%, since new residen- 
tial construction was relatively strong. Also, 


even though housing starts failed to equal 
the prior peak levels of the 1978-79 period, 
industrial wallboard shipments exceeded 
those levels as usage increased in the com- 
mercial, industrial, and remodeling sectors. 

U.S. Gypsum completed a Franklin Fiber- 
im filler plant in East Chicago and began 
production. The plant has an 8-million- 
pound-per-year capacity. This gypsum- 
based fiber filler, when added to certain 
plastics, enhances tensile, impact, and 
flexural strength. Also, U.S. Gypsum’s $50 
million project to develop an underground 
mine and build a wallboard plant on a 120- 
acre site in La Porte County continued to 
encounter strong opposition throughout the 
year from homeowners living near the site. 
Industrial zoning had been approved hy 
local governmental bodies, but the rezoning, 
residential to industrial, was being contest- 
ed through the courts. | 

Lime.—Two Lake County companies pro- 
duced quicklime during the year for steel- 
making. Marblehead Lime Co. operated a 
plant for United States Steel Corp. (USS) at 
Buffington Station near Gary, and Inland. 
Steel Co. operated a plant near its Indiana 
Harbor Works in East Chicago. Both oper- 
ations received their limestone by lake 
freighter from captive quarries in Michi- 
gan. Although raw steel production in In- 
diana fell 2% in 1984, lime production 
increased 10%. 

Leading quicklime-consuming States, in 
decreasing order of production, were Penn- 
sylvania, Indiana, Ohio, and Michigan. 
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These four States, each of which consumed 
more than 1 million tons, accounted for 
42% of total domestic quicklime consump- 
tion. 

Peat.—In 1984, eight peat mining oper- 
ations produced 51,000 tons of peat in Indi- 

ana. Sales of 61,000 tons were valued at $1.4 
million. Compared with 1983 levels, produc- 
tion fell 22% while sales and value decreas- 
ed 25% and 31%, respectively. 

Nationally, the State ranked a distant 
third behind Florida and Michigan in sales 
of peat. Indiana's market share was 7.5%, 
whereas the two leaders' combined share 
was 60%. Indiana sales were used primarily 
for general soil improvement. Indiana peat 
was also used as an ingredient in potting 
soils and for nurseries and golf courses. 

The Lake County Plan Commission grant- 
ed a zone change from agricultural to condi- 
tional development to allow a peat mining 
business in Winfield to continue for another 
20 years. The 38 acres used for peat mining 
by the Stutts brothers are on the family's 
300-acre farm. 

Perlite (Expanded).—Four companies op- 
erated perlite expansion plants in 1984— 
National Gypsum and U.S. Gypsum at 
Shoals in Martin County, Grefco Inc. at 
Crawfordsville in Montgomery County, and 
Chemrock Corp. at Lafayette in Tippecanoe 
County. 

U.S. Gypsum's expanded perlite oper- 
ation at its East Chicago facility was idle 
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throughout the year. The U.S. Gypsum and 
National Gypsum plants at Shoals produced 
perlite plaster aggregate. 

During the year, Grefco, a major producer 
and processor of perlite and diatomite, 
acquired Chemrock, a multiplant producer 
of expanded perlite products. The Indiana 
plants of Grefco and Chemrock produced 
filter aid. Chemrock also produced aggre- 
gates for concrete, plaster, and formed prod- 
ucts; cavity-fill insulation; fillers; and horti- 
cultural aggregate. The Chemrock takeover 
should enable Grefco to market a full line of 
expanded perlite products in addition to its 
traditional role as a major domestic suppli- 
er of crude perlite ore. Chemrock was ex- 
pected to continue to operate as a separate 
unit. 

The 22,200 short tons of expanded perlite 
that were sold or used in Indiana were 
valued at $5 million. Although sales and 
value decreased by 9% and 5%, respective- 
ly, from 1983 levels, the average value per 
ton increased from $217 to $225—$53 over 
the national average. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 


Table 5.—Indiana: Construction sand and gravel sold or used in 1984, by major use 


category 

antity Value Value 

Use (t Ma (thou- per 

tons) sands) ton 
Concrete BUB oce EE õ 0d isa 8 2,988 $9,135 $3.06 
Plaster and gunite sands ____________________-~__~ ~~ Le 77 384 4.98 
ear y ⁰⁰yʒ Bt a 467 1.506 3.23 
Asphħaltie concrete- ↄixiſ d ⁰ ⁰y d ß E e a iei e 1,188 4.039 3.40 
Road base and covering) 1.079 3, 188 2.96 
Eu. lg ced d c ee E eis 8 1,131 2,446 2.16 
Snow and ice controudWul ! „ 208 566 2.72 
Railroad ballast ß e ß aa a 9 46 5.20 
))õ·ĩÜw jr˙²«n epe a a a Lt E Ce 8,925 23, 434 2.63 
%% i ce eee eee eee eee A EE 316,071 44,744 2.78 


Includes road and other stabilization (cement and lime). 
?Includes other unspecified uses. 


Data do not add to total shown because of independent rounding. 


A total of 16.1 million short tons of con- 
struction sand and gravel valued at $44.7 
million, f.o.b. plant or mine, was produced 
in Indiana in.1984, increases of 12% and 
18%, respectively, over 1983 levels. Produc- 


tion, as reported to the U.S. Bureau of 
Mines, is the material that is actually sold 
or used; stockpiled material is not reported 
until it is sold or consumed. Value is also 
f.o.b., usually at the first point of sale or 
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captive use, and excludes transportation 
costs from the plant or mine to the consum- 
er. 
In 1984, production was reported from 132 
operations including 113 with stationary 
and/or portable plants, 7 pit-run operations, 
and 12 dredging operations. 

Industrial.—A total of 194,000 short tons 
of industrial sand valued at $1.1 million, 
f.o.b plant, was produced in Indiana in 1984. 

In 1984, three companies reported indus- 
trial sand production in the State. Unimin 
Corp. at Michigan City in La Porte County 
produced primarily glass sand and some 
engine sand; Crisman Sand Co. Inc. at 
Portage in Porter County produced refracto- 
ry sand; and Harrison Steel Castings Co. at 
Attica in Fountain County produced found- 
ry sand for its railway steel castings. 

Slag—Iron and Steel.— Three companies, 
Heckett Co. and Vulcan Materials Co. at 
East Chicago and The Levy Co. Inc. at 
Burns Harbor, processed slag for use by the 
construction industry. Levy and Vulcan 
Materials processed air-cooled iron slag. 
Heckett only produced steel slag from the 
basic oxygen process. 

Air-cooled blast furnace (iron) slag was 
used mainly for road base, fill, and concrete 
and asphaltic concrete aggregates. Expand- 
ed blast furnace (iron) slag was used mainly 
as lightweight concrete aggregate. Steel 
slag was typically used as road base and fill. 
In 1984, sales and value of iron slag increas- 
ed 24% and 53%, respectively, over 1983 
levels. Sales of steel slag remained unchang- 
ed, but their value increased 17%. All but 
about 2096 of steel slag was recycled to the 
blast furnace or used as construction aggre- 
gate. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—4A total of 26.7 million tons of 
crushed stone, valued at $99.4 million, f.o.b. 
plant, was estimated to have been produced 
in Indiana in 1984, an increase of 1196 over 
1983 production. This tonnage was the sixth 
largest recorded this decade, yet output was 
22% below that of 1979, the record high 
year. 

The primary uses of crushed stone were 
for construction aggregates (4596); agricul- 
tural limestone (8%); cement, lime, and 
glass manufacture; flux stone; and other 
special uses such as sulfur dioxide removal. 
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In the past 2 years, the State's construction 
aggregates industry made significant gains 
in both the quantity and value of produc- 
tion following 3 years of economic recession. 
Yet the combined output of construction 
aggregates in 1984 was only about 68% that 
of 1979, the record high year. | 

FMC Corp., the Electric Power Research 
Institute, and three midwestern utilities 
participated in a $2.1 million program to 
construct a demonstration plant of FMC's 
new limestone double-alkali process for flue 
gas desulfurization (FGD). The new system 
will reduce material cost, since limestone is 
about one-fourth the cost of lime. The pilot 
plant was constructed at Northern Indiana 
Public Service Co.’s Schahfer Station near 
Wheatfield in Jasper County. It was tied in 
with the station's newest unit, No. 17, rated 
at 400 megawatts. The pilot plant handled 
9,000 cubic feet per minute of flue gas and 
150 pounds per hour of sulfur dioxide. If 
successful in burning high-sulfur coal more 
economically while being environmentally 
acceptable, the station would need 160,000 
tons of fine-grind limestone annually. Ac- 
cording to a study conducted by the Illinois 
Department of Energy and Natural Re- 
sources and published in Illinois Mineral 
Notes 90, 1985, 1.2 million tons of lime and 
2.0 million tons of pulverized limestone was 
used in 1984 for sulfur removal in FGD 
systems in the United States. Their linear 
regression analysis and mathematical mod- 
el indicated that demand in 1992 could 
increase by approximately 9 million addi- 
tional tons for lime and 21 million addition- 
al tons for limestone, but that the use of 
FGD alone probably would not achieve the 
required lowering in sulfur dioxide emis- 
sions. 

Rogers Group Inc. announced in October 
that it was divesting itself of asphalt and 
light-construction operations in Indiana 
and shifting its primary emphasis to coal 
mining. The company plans to continue to 
operate its 18 Indiana aggregates plants. 

Irving Materials Inc., Greenfield, acquir- 
ed Ready Mix Corp. of Lafayette and its 
subsidiary, Crawfordsville Ready Mix. Ir- 
ving Materials was a supplier of concrete 
and aggregates to central Indiana, operat- 
ing 15 concrete plants, 6 sand and gravel 
pits, and 2 limestone quarries. The pur- 
chase, expanding its marketing area to 25 
counties in the region, made Irving Materi- 
als the largest concrete company in central 
Indiana. 

In September, the new plant at the Pipe 
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Creek Jr. quarry in Grant County was 
producing pulverized limestone from high- 
calcium reefal limestone. The products, in 
three grain sizes from the No. 8 to the No. 
200-sieve size, were used as feed supple- 
ments for poultry and cattle. By October, 
the company was selling all the product 
that it was crushing, and the plant had yet 
to reach capacity production. The company, 
Calcium Products Inc., was owned by The 
France Stone Co. and Pipe Creek Jr. 

Dimension.—1984 was another good year 
in the building stone industry of Indiana. A 
total of 2.07 million cubic feet of dimension 
stone, valued at $14.3 million f.o.b. plant, 
was estimated to have been produced. The 
585,000-cubic-foot increase in quantity and 
the $3.3 million increase in value represent- 
ed 10% and 30% gains, respectively, over 
1983 levels. 

The State’s limestone industry has been 
operating near 100% of plant capacity in 
the past few years, and the outlook for the 
next few years was good, although the 
industry has made many investments in 
plant and equipment with subsequent in- 
creased capacity. The reasons for this are 
twofold—a unified promotion by the indus- 
try’s trade association, Indiana Limestone 
Institute of America Inc.; and a rather 
unique material, the Salem Limestone, that 
has lower production unit costs compared to 
marble or granite. These conditions should 
tend to reduce import competition. 

Overall, however, for all types of dimen- 
sion stone, except limestone, domestic pro- 
ducers lost ground to imports in 1984. Over 
98% of Indiana’s production was limestone, 
primarily from the Bloomington-Bedford 
District of southern Indiana. The remainder 
was sandstone from Brown County. 

Sulfur (Recovered).—Amoco Oil Co. re- 
covered elemental sulfur from refinery gas- 
es at its petroleum refinery at Whiting in 
Lake County. Production increased 22% 
over the 1983 level, while shipments and 
value increased 20% and 34%, respectively. 

Stauffer Chemical Co. produced sulfuric 
acid, liquid sulfur dioxide, and liquid sulfur 
trioxide at its Hammond plant in Lake 
County. Stauffer Chemical, along with 
ASARCO Incorporated and Tennessee 
Chemical Co., were the three largest pro- 
ducers of sulfur dioxide. 


METALS 


Aluminum.—Aluminum Co. of America 
(Alcoa), the State’s sole producer of this 
primary metal, operated a smelter and 
fabrication plant in Warrick County near 
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Evansville in southwestern Indiana. The 
Warrick Operations consisted of smelting, 
recycling, ingot casting, and fabrication fa- 
cilities. The fully integrated facility pro- 
duced light-gauge aluminum sheet for bev- 
erage cans, which was Alcoa’s largest single 
product. Coincident with Alcoa’s reported 
18% increase in revenues over 1983 in the 
packaging and container segment, the value 
of production at its Warrick facility increas- 
ed about 18% on a modest 2.5% increase in 
production. Demand for aluminum can was 
up because of an improved U.S. economy 
and the recyclability of aluminum cans. In 
1984, 58% of Alcoa’s rigid container (can) 
body sheet was produced from recycled 
aluminum beverage cans, up from 14% in 
1974. 

The $54 million installation of an electro- 
magnetic casting (EMC) unit at Warrick 
was on schedule for an early 1986 comple- 
tion. EMC provides superior ingot for roll- 
ing. Also, an extensive $120 million, 2-year 
modernization of the rolling mill facility 
was begun. Two hot rolling mills and one of 
four cold rolling mills would be made wider. 
The Warrick Operations received the U.S. 
Senate’s first Productivity Award, which 
recognized quality and productivity efforts. 
Alcoa also operated finishing mills at Fort 
Wayne, Lafayette, and Richmond and had 
research facilities at Fort Wayne and 
Richmond. 

Aluminum Co. of Canada Ltd. (Alcan) 
expected to complete acquisition of certain 
aluminum assets of Atlantic Richfield Co.’s 
(ARCO) aluminum business in January 
1985, following court approval of a consent 
decree entered into in late 1984 between the 
U.S. Justice Department, Alcan, and ARCO. 
ARCO’s 35,000-ton-per-year rolling mill at 
Terre Haute was among the assets involved. 

In May, WheelTek opened its new cast 
aluminum wheel plant at Fremont in Steu- 
ben County. The plant’s opening capacity 
was 600,000 wheels. WheelTek was a 50-50 
joint venture of Amcast Industrial Corp., 
Dayton, OH, and Dynamark Inc., Brea, CA. 
Later in the year, the company announced a 
$3.5 million expansion to increase capacity 
to 1 million wheels annually to serve Gener- 
al Motors Corp., WheelTek's biggest cus- 
tomer, Ford Motor Co., and Chrysler Corp. 
The plant was built within 2 hours of a 
General Motors assembly plant, making it 
possible for twice daily deliveries. 

Copper and Copper Alloys.—Beryllium- 
Copper.—At midyear, Cabot Wrought Prod- 
ucts Div. of the Boston, MA-based Cabot 
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Corp. opened its $16 million, wide-strip, 
beryllium-copper processing mill in Elk- 
hart. The new mill rolled in widths up to 50 
inches and at speeds to 1,000 feet per 
minute. Its annual processing capacity is 42 
million pounds. Unique to the facility, 
which incorporated the latest advances in 
dimensional control and high-speed metal 
processing, were special bell furnaces de- 
signed for homogenization of hot band feed- 
Stock and mill hardening of the finished 
metal. The plant was expected to employ 
125 persons when fully operational. Feed- 
Stock for the Elkhart plant was produced at 
Cabot's new $52 million, hot rolling mill at 
its Kokomo plant. Beryllium copper was 
used extensively in electrical components in 
computers, telecommunications, and other 
electronic products. 

Brass.—Bridgeport Brass Co., Indianapo- 
lis, was renamed the Bridgeport Brass Corp. 
following completion in August of the sale 
of the plant and its assets by National 
Distillers & Chemical Corp. to a private 
investor. The brass mill, which was over a 
century old, employed about 950 workers. It 
had an annual capacity of 200,000 pounds 
and had produced primarily one product, 
plain yellow strip. Under the new owner- 
ship, plans were to expand the plant's mill 
capabilities to include the production of 
other alloys and lighter gauges. Also, a 
letter of intent was signed in November for 
the new owner to purchase National Distill- 
ers stamping plant in Mitchell, IN. The 
stamping plant would primarily use strip 
supplied from the Indianapolis mill. 

Bridgeport Brass was awarded a contract 
by the U.S. Mint for the rolling of all the 
cupronickel coin strip that the mint would 
use during the first 6 months of 1985. 

Copper (Fabricated).—With 10,000 copper 
fabricating jobs in the Fort Wayne area and 
another 8,000 across the State, the Presi- 
dent's decision against granting protective 
quotas and tariffs on imported refined cop- 
per was well received in Indiana. In Janu- 
ary, ll copper-producing companies, citing 
injury caused by copper imports, asked the 
International Trade Commission (ITC) to 
limit imports. 

Following the unanimous decision by the 
ITC supporting the copper-producing com- 
panies and the split ITC recommendation to 
the President for imposition of import tar- 
iffs or quotas, fabricators registered their 
further objections, contending that import 
restrictions, by requiring domestic fabrica- 
tors to pay a high price for refined copper, 
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would give foreign fabricators a competitive 


e. 
Iron and Steel.—Although U.S. steel pro- 
duction and shipments continued to recover 
from the very low levels of 1982, Indiana's 
steelmakers missed out on the economic 
recovery of 1984. The State's share of total 
domestic pig iron and raw steel production 
in 1984 was 30.5% and 21.4%, respectively, 
and Indiana continued to be the top U.S. 
steelmaker. 

Indiana's pig iron production and value of 
shipments from furnaces in 1984 were 15.9 
million tons and $2.9 billion, respectively, 
down 3% and 12% from 1983 leyels, where- 
as U.S. production and value increased by 
6.3% and a very modest 1.2%. Raw steel 
production in Indiana at 19.8 million tons 
was down 2% from that of 1983, whereas 
total U.S. production was 9.3% higher than 
that of 1983. 

Bethlehem Steel Corp. began construc- 
tion of its $200 million, No. 2 continuous 
slab caster at Burns Harbor. This caster 
and another being constructed at Sparrows 
Point, MD, would add 5.1 million tons of 
annual capacity and give Bethlehem the 
ability to continuously cast 90% of its pro- 
duction. These casters were planned to start 
up in 1986. Also at Burns Harbor, in re- 
sponse to the automobile industry's need for 
better corrosion-resistant sheet, Bethlehem 
was converting its shutdown tin plate line 
to a 100,000-ton-per-year electrogalvanizing 
line to begin operation in 1985. 

Also, Bethlehem began working with the 
U.S. Department of Energy in a $30 million 
program to develop new technology for 
achieving a major breakthrough in the 
continuous casting of steel directly from the 
furnace. The project would produce much 
thinner steel slabs than is now possible. In 
another cooperative agreement, Bethlehem 
and Inland Steel agreed to build a new 
electrogalvanizing line. Although joint ven- 
tures had been suggested as a way to help 
the domestic steel industries meet foreign 
competition, this particular arrangement 
posed a special antitrust problem, because 
Bethlehem had a new $60 million continu- 
ous sheet steel, heat-treating line at Burns 
Harbor, and a similar facility, costing $100 
million, recently went into production at 
the Indiana Harbor Works of Inland Steel 
in East Chicago. Bethlehem and Inland 
Steel were the first in the domestic steel 
industry to produce deep-drawing and high- 
strength sheet steel, the types of products 
that would greatly benefit from electrogal- 
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vanizing. 

Inland Steel at Indiana Harbor began 
preliminary engineering for a $250 million, 
"state-of-the-art" steel mill to process 1 
million tons per year of sheet for the auto- 
motive, appliance, and office furniture mar- 
kets. 

Continental Steel Corp., Kokomo, ordered 
a $21 million, eight-strand continuous billet 
caster to be installed by the second quarter 
of 1985. In April, a month ahead of sched- 
ule, the company's $18.3 million twin- 
strand rod mill went into operation. Conti- 
nental has more than tripled its capacity for 
outside sales of wire rod. Further expansion 
of capacity to nearly 350,000 tons annually 
from a new level of nearly 150,000 tons 
could be made with modifications of facili- 
ties now in place. 

LTV Steel Co.’s East Chicago plant start- 
ed up its two parallel continuous slab cast- 
ers in November 1983. The $165 million 
installation was operating at full-capacity 
production of 265,000 slab tons per month in 
late 1984. 

Jones & Laughlin Steel Corp. (J&L), a 
subsidiary of LTV Corp., and Republic Steel 
Corp. merged to form the LTV Steel Co. 
after overcoming antitrust objections from 
the U.S. Department of Justice. The new 
LTV Steel became the second largest do- 
mestic steel producer, after USS. At the 
time of the merger, J&L and Republic had a 
combined raw steel capability of over 24 
million tons annually, about one-sixth of 


227 


the U.S. total. In another situation, anti- 
trust objections were not overcome, and the 
USS proposal to acquire the National Steel 
Corp. subsidiary of National Intergroup Inc. 
was canceled. Later, however, National In- 
tergroup sold a 50% interest in National 
Steel to Nippon Kokan K.K., Japan’s fourth 
largest steel company. In the newly formed 
joint venture, Nippon Kokan acquired one- 
half interest in National Steel’s three steel 
plants—Escorse, MI, Portage, IN, and Gran- 
ite City, IL. A pilot electrogalvanizing line 
slated for Portage was planned. 

The September 10 decision of the U.S. 
Environmental Protection Agency to regu- 
late coke oven emissions was expected to 
have a serious impact on all four of Indi- 
ana’s large steelmakers. USS in Gary, 
Bethlehem at Burns Harbor, and Inland 
Steel and LTV Steel in East Chicago operat- 
ed coke oven steel plants, and all were 
within 30 miles of Chicago. 

Titanium.—Cabot moved out of the tita- 
nium flat-rolled product business after fail- 
ing to develop its titanium sponge and ingot 
production capabilities in the United States. 
The decision to withdraw from the market 
came 2 years after the company began 
producing titanium flat-rolled products, pri- 
marily in unalloyed form for industrial use, 
at its Kokomo mill. 


ss Mineral Officer, Bureau of Mines, Pittsburgh, 


Table 6.—Principal producers 


Commodity and company Address Type of activity County 
Abrasives: 
Manufactured: 
Jumbo Manufacturing Inc_ _ por 155, 2900 Center St. Plant Marshall. 
400 Sout! pecanoe, IN 46570 
Wheelabrator-Frye Inc., 400 South Byrkit St. mr." MESES St. Joseph 
Materials Cleaning Mishawaka, IN 46544 
Systems Div.! 
e d Wh Co Box 862 Qua d plant Orange ( 
indostan etstone 2 x rry and plant quar 
2828 Garvey Lane ry) and 
Bedford, IN 47421 Lawrence 
(plant). 
Aluminum: 
Aluminum Co. of America Warrick Operations Smelter and fabri- Warrick 
Box cating plant. 
Newburgh, IN 47630 
Cement: 
Lehigh Portland Cement Co? __ Box 97 me oo and Lawrence 
Mitchell, IN 47446 
Do. cac ee i Buffi n Station Plant (ca (calcium Lake. 
Gary, IN 46401 aluminate). 
yy mE 6300 Columbus Ave. Terminal Madison. 
Anderson, IN 46013 (distribution). 
Lone Star Industries Inc.. Box 482 Plant (portland Putnam. 
Greencastle, IN 46135 masonry) and 
quarry. 
Louisville Cement Co.!“ Box 659, Highway 25 West Plant (portland) and Cass. 
Logansport, IN 46947 quarry. 
Doce RE EE Speed, N4 e Plant (portland Clark 
masonry) 
and quarry. 


See footnotes at end of table. 
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Table 6.—Principal producers —Continued 


Commodity and company 


Clays: 
General Shale Products Corp- _ _ 
Hydraulic-Press Brick Co 


Gypeum: 


Iron and steel: 


Bethlehem Steel Cord 
Continental Steel Corn 


Inland Steel Oo 
LTVSteelCo$ __________- 


National Steel Corp., Mid- 
west Steel Div. 


United States Steel Corp., Gary 


Works Div. 


ime: 
Inland Steel Co., Indiana Harbor 
Works. 
Marblehead Lime Coo 


Peat: 
Hyponex Corp., Noblesville 


P ant. 
Michigan Peat Co... 
Milburn Peat Co. Inc _— 


Perlite (expanded): 
Chemrock Corp.” 


Grefco Inc 


Sand and gravel: 
Construction: 


American Aggregates Corp 


Hilltop Basic Resources 


Inc _ 


Irving Materials Ine 


Martin Marietta Aggregates 


Rogers Group Ine 


Vulcan Materials Co.? ® _ _ 


Industrial: 


Crisman Sand Co. Inc 


Unimin Corp 


See footnotes at end of table. 


Address 


Box 96 
Mooresville, IN 46158 


Brooklyn, IN 461111 — 


Box 250 
Shoals, IN 47581 
Box 298 
Shoals, IN 47581 


3501 Canal St. 
East Chicago, IN 46312 


Box 248, U.S. 12 
Chesterton, IN 46304 
1111 South Main St. 
Box 5049 

Kokomo, IN 46902 
3210 Watling St. 

East Chicago, IN 46312 
3001 Dickey Rd. 

East Chicago, IN 46312 
US. 12 

Portage, IN 46368 

1 North Broadway 
Gary, IN 46402 


3210 Watling St. 
East nee IN 46312 


Box 68 

Gary, IN 46402 

2013 South Anthony Blvd. 
Fort Wayne, IN 46803 


Box 234, Rural Route 6 
Rensselaer, IN 47978 


Box 236 

La Porte, IN 46350 

Box 5465, Highway 25 at 
Monon RR Crossing 

Lafayette, IN 47903 


Box 48, 100 East Country Rd. 
Crawfordsville, IN 4798 


District Office 
Box 40228 


4700 East 96th St. and Gray Rd. 


Indianapolis, IN 46240 
Corporate Headquarters 
Drawer 160 

Garst Ave. at Ave. B 
Greenville, OH 45331 
630 Vine St. 

Cincinnati, OH 45202 
Box 369, Rural Route 5 
Greenfield, IN 46140 


Box 30013, 2170 Wycliff Rd. 
Raleigh, NC 27622 


Box 849, 350 South Adams St. 
Bloomington, IN 47402 


Box 5529 
Lafayette IN 47903 


6480 Melton Rd. 

Po e, IN 46368 

258 Elm St. 

New Canaan, CT 06840 


Type of activity 


Pits and plant 


Pit and plant (light- 
weight aggregate). 


Underground mine and 


Mill (integrated- 
finishing )) 


Mill (rolling) - ~~ - | 


Mill (integrated) . ....— 


Pit and plant 
Pits and plants 


Do. 
Hamilton. 
Jasper. 

La Porte. 
Tippecanoe. 


Montgomery. 


Hamilton, 
Marion, 
Wayne. 


Switzerland. 


THE MINERAL INDUSTRY OF INDIANA 


Table 6.— Principal producers —Continued 


229 


Commodity and company Address Type of activity County 
S 
ron: 
Vulcan Materials Co.? 9? _ _ _ Box 6, 500 West Plainfield Rd. Plant Lake. 
Countryside, IL 60525 
Iron and steel: 
The Levy Co. Inc. Box 540 Plants _________- Lake, Porter, 
i Portage, IN 46368 St. Joseph 
teel: 
Heckett Co Box 1071, North Main St. Plante ose Lake. 
Butler, PA 46368 
Stone: 
Crushed: 
American Aggregates Corp District Office Quarries and plants Hamilton, 
Box 40228 Marion, 
4700 East 96th St. and Gray Rd. Owen. 
Indianapolis, IN 46240 
Corporate Headquarters 
Drawer 160 
Garst Ave. at Ave. B 
Greenville, OH 45331 
The France Stone Co Box 1928 see SAO cuc Allen and 
Toledo, OH 43603 Putnam 
Irving Materials Inc? |... Rural Route 13 3 loai Blackford, 
Box300 . Delaware, 
Muncie, IN 47302 Grant, 
Hunting- 
ton, 
Madison, 
Wells. 
Martin Marietta Aggregates, Box 30013, 2170 Wycliff Rd. „ Clark, 
Central Div. Raleigh, NC 27622 Hamilton, 
Howard, 
Madison, 
Marion. 
Mulzer Crushed Stone Co Box 248, 603 6th St. Quarries, mine, Crawford and 
Tell City, IN 47586 plants. Perry. 
Rogers Group Inc? |... Box 849, 350 South Adams St. Quarry and plants Lawrence, 
Bloomington, IN 47402 Monroe, 
Newton, 
Putnam 
Dimension: 
Bybee Stone co Box 968 Quarry and plant Monroe 
Bloomington, IN 47402 
Elliot Stone Co. Ine Box 743 Quarries and plant Lawrence 
Évata Ou i E IN 47421 "a - " 
ans Quarries Ine x arry and plant : 
Bedford, IN 47421 
B. G. Hoadley Co. Inc, Box 1224 Quarry and plants Lawrence and 
Bloomington, IN 47402 Monroe 
Independent Limestone Co 6001 South Rockport Rd. Quarry and plant Monroe 
Bloomington, IN 47401 
Indiana Limestone Co. Inc_ . Box 72, 405 I St. Quarries and plants Lawrence and 
Bedford, IN 47421 Monroe. 
Indiana Sandstone Co. Inc Box 501 Quarry and plant Lawrence. 
Bedford, IN 47421 
Reed Quarries Inc Box 64 c Monroe 
Bloomington, IN 47402 
Rush County Stone Co. Inc. Rural Route 1 RNE: | VEEE Rush. 
Box 20A 
Milroy, IN 46156 
Victor Oolitic Stone Co- Box 668 ee es eee Monroe. 
Bloomington, IN 47402 
Sulfur (recovered): 
oco Oil (o Box 710 Refine _~- Lake. 
2815 Indianapolis Blvd. 
Whiting, IN 46394 
Idle throughout 1983 and 1984. 
3 Also crushed stone. 
3 Also clays. 
“Acquired by Coplay Cement Co., Nazareth, PA, a subsidiary of Société des Ciments Francais, Paris, France. 
Also expanded perlite. 


*Formed in June by the merger of Jones & Laughlin Steel Corp. and Republic Steel Corp. 
7Chemrock Corp. (Nashville, TN) was acquired by Grefco Inc. (Los Angeles, CA). 

Also iron slag. 

o Also construction sand and gravel. 
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The Mineral Industry of Iowa 


This chapter has been nre under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Iowa Geological Survey for 
collecting information on all nonfuel minerals. 


By James H. Aase! and Wanda J. West? 


The value of nonfuel mineral preduction 
in Iowa during 1984 rose slightly over that 
of 1988 and was above the 10-year average. 

Nationally, Iowa ranked 29th in value of 
nonfuel mineral production, accounting for 
1% of the U.S. total. Three of the nine 
mineral commodities produced in the State 
during 1984 recorded increases in value and 
five had production gains over those of 1983. 

Crushed stone, the leading commodity 
produced in the State in terms of value, 
accounted for over one-third of every dollar 
of the State's total mineral value during 
1984. Cement ranked second in value, fol- 
lowed by construction sand and gravel, 
together accounting for over one-half of the 
State total. 

Among the minerals produced in 1984, 
the quantity of gypsum produced in Iowa 


ranked 4th among 22 producing States; peat 
12th of 22; portland cement, 15th of 40; 
crushed stone, 17th of 48; construction sand 
and gravel, 20th of 50; clays, 21st of 44; and 
lime, 25th of 38. 

Dexter Co. of Fairfield announced a $2.2 
million plant expansion at its foundry oper- 
ations. Central to the expansion plan was 
the installation of a highly automated mold- 
ing machine that would permit the compa- 
ny to enter the high-volume casting market. 

In 1984, the State issued no permits for 
metallic mineral exploration. 

Employment.—The Iowa Employment 
Security Commission’s statistical data indi- 
cated that, at midyear, employment in the 
mining industry was 2,300 compared with 
2,000 for the same period in 1983. The 
average hourly earnings of mining produc- 


Table 1.—-Nonfuel mineral production in Iowa! 


1983 1984 
Mineral i Value ; Value 
Quantity (thousands) Quantity (thousands) 
Cement: 

Masonry __.______.__-____ thousand short tont = 37 $3,425 42 $3,260 
Portland: oL dd aa 1,644 87,836 1,730 92,699 
Clav us cin rs a las oy do m mn 516 3,258 623 2,695 
Gem stones- . .——---------------——- Ce Ce NA 1 NA W 
p peum J) (K thousand short tons 1.612 . a 405 
N gravel JJV ore e de *11,800 *32,800 13,882 31,027 
Stone (crushed DDT do- 24,844 101,097 €23,800 €100,000 

Combined value of lime, stone (dimension, 1983), and values 
indicated by symbol ! XX 5,425 XX 4,943 
e eee as ee es se bp XX 247,360 XX 253,445 


*Estimated. NA Not available. 
"Combined value” figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value included with 


Production as measured by mine shipments, sales, or marketable productien (including consumption by producers). 
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See footnotes at end of table. 
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Table 2.— Value of nonfuel mineral production in Iowa, by county! 
(Thousands) 
Minerals produced in 1983 
County 1982 1983 , in order of value 
AdBiP.-——t Lie Fe (3) W Stone (crushed). 
Adams cg. eere E (3) W Do. 
Allamakee____________________ _ $76 W Do. 
Appanoose ________________--___ W W Stone (crushed), clays. 
Audubon ______________________ W (3) 
Bib i lt W W Stone (crushed). 
Black Hawk __________~_________~_ 964 W Do. 
))//!!ͤͥͤͥͤ C 1,644 (3) 
Bremer once ca eee 8 3) W Stone (crushed). 
Buchanan __________________-__-_ W $1,303 Do. 
Buena Vit aaa aaa W (°) 
Bi... 88 W W Stone (crushed). 
Calhoun. v n eee 8 70 (3) 
Carroll oa ea 8 397 (3) 
))))))‚ÜÜÜͤ˙ ³¹¹ü¹¹ mA ar W W Stone (crushed). 
Cedar neuer goce So Lori W 766 Do. 
Cerro Gorcdnſ oo W W Cement, stone (crushed), clays. 
Cher kene 398 (3) 
Chickasaw _____________________ (2) 519 Stone (crushed). 
Clarke- uL v (2) W Do. 
)))G(!!§ö§ö;'— . eu E Ju LT 342 (3) 
%%Cũ %; ͥ 0 ee W 967 Stone (crushed). 
Chno 2: 205 si ee e W 959 Do. 
III 88 W W Clays. 
DAVIS. etim AA ĩͤ 8 (2) W Stone (crushed). 
Decatur- cana i et (2) W Do. 
Delaware W 688 Do. 
Des Moines W W Gypsum, stone (crushed). 
Dickinsoeoet n: 382 (3) 
Dubuqununiunettkeee 2) W Stone (crushed), stone (dimension). 
Emmet nnnc e de ei W (3) 
Fayette c so ; W W | Stone (crushed). 
Floyd e mm ta su A Lee Re 81 W Do. 
Fl 8 172 W Do. 
ee, ß i (3) 632 Do. 
Gree·eeee eee 524 (3) 
Gr Sun unit Mehr 210 (3) 
Hamilton. ____________________-_ W 388 Stone (crushed). 
Hancock 26.25 anon W W Do. 
Hardin ua c eum mae W 7,888 Do. 
Harrisss. (2) 1,604 Do. 
Henry... ß eii cr (3) W Do. 
Howard_---—-------------———— 45 801 Do. 
Humboldt W 1.186 Do. 
Ü ³ ä ↄůwe: ... ͤ T EA W (3) 
IOWS. on ora % ] n ee W (3) 
Jackson os eese cL aue n Puno W 1,111 Stone (crushed). 
dJa8SDOE. cu sci gore gs ee W 337 Do. 
Jefferson (2) 82 Do. 
Johnsoeoen”ꝰꝭimôT W W ; 
öÄ,Ä§ö»%C eee eu us E 465 1,960 Stone (crushed), stone (dimension). 
Keokül oro c seio W 1,389 Stone (crushed). 
e 97 (3) 
7 me SRN AT UNEASE RE CET 175 951 Stone (crushed). 
DAN 2a 2 eet 958 3,974 Stone (crushed), peat. 
FI nuc beh ALIS E c W W Stone (crushed). 
/C%˙§;1i ee ee tt ee E QOEM 290 (3) 
III W W Stone (crushed), clays. 
Mahaska ai (2) W Stone (crushed). 
Marlon e omo W W Stone (crushed), gypsum. 
Marshall .—— ß ctn 551 W Stone (crushed). 
öÜ˙ ³⅛˙¹wꝛi , ‚ NER SC MID 2) 46 Do. 
Miteneßini te gt W W Do. 
Monona- -------------------——- W (3) 
MORhrOe ³¹¹wm R ee (3) 940 Stone (crushed). 
. Montgomery - - -- ---------------— (2) 874 Do. 
Muscatine _____________________ 479 1,767 Do. 
O'Brien. nc. um inch Lai LES W (3) 
ln ee eee 8 304 (3) 
Page m eo cues eue eir W 508 Stone (crushed). 
Palo Alto... 2222222222 LLL W (3) 
Plymouth 252 . LEE 1,350 (3) 
Pocahontas (2) W Stone (crushed). | 
Ff] 0 a nate eet E vet eee W W Cement, stone (crushed). 
Pottawattamie __________________ W W Stone (crushed). 
Poweshiek ... a Le (3) W Do. 
889(ÜĩÄ⁵—.. et 1,196 (3) 
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Table 2.—Value of nonfuel mineral production in Iowa, by county: —Continued 


(Thousands) 
County 1982 1983 

S ³⁰˙—]3WWA..... A ciet ir it W W 
Sei), 88 W (3) 
8 ĩõõõĩ§ĩ[rk m; ues E ees $667 (3) 
SON ise lee ee Loi ee W W 
Tami- MMC W W 
Taylor cir AAA (3) $238 
BDnion. ve ee mim oy mE (2) W 
Van Bure W 1,620 
„ é W W 
Washington W W 
Webster 8,810 W 
Winneb ago W 
Winneshiek ____________________ 174 1,045 
Woodbury ____________________ _ W W 
Worth. ·⁰¹˙àd]] o ee ee W W 
Wright ůõÜĩͤ1bõ0 ñ NOR een W (3) 
Undistributed* __________________ T108,781 180,614 
Sand and gravel (construction €32,800 
Stone (crushed) - - ---------------- *88,800 XX 

Total® ee oo ee 7218,409 241,360 

*Estimated. 
Xx Not applicable. 


Minerals produced in 1983 
in order of value 


Stone (crushed). 
Do 


Do. 
Do. 


No production of nonfuel mineral commodities was reported for counties not listed. 
Crushed stone was produced; data not available by county. Total State value is shown separately under Stone 


(crushed)." 


Do. 
Stone (crushed), clays. 
Stone (crushed). 
Gypsum, stone (crushed). 
Peat. 
8 (erushed). 


ays. 
Stone (crushed), peat. 


Cement, stone (crushed), lime, clays. 


"Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


“Sand and gravel (construction).” 


*[ncludes gem stones and stone (dimension, 1982) that cannot be assigned to specific counties and values indicated by 


symbol W. 


5Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Iowa business activity 


Employment and labor force, annual average: 


öpülátiói — ee co ie eL eL RU Duel e Lee thousands. _ 
Total civilian labor force - - - - - ---------------------—---—- do- 
UDnempey mee minmn˖nnn Ev esiiendm do. ... 

Employment (nonagricultural): 
Min o vo pt i LU e LL oe do- 
Nonmetallic minerals except fuels? .. do... 
Coal mining? --------------------------—-——— do____ 
Manufacturing totaallll?“n“’◻nn”nnnnnsssss do- 
Primary metal industries do. .. 
Stone, clay, and glass products______________________ do- 
Chemicals and allied products —-------------------—-—- do- 
Petroleum and coal products? s do... 
et y 40 
Transportation and public utilities do- 
Wholesale and retail trale do- 
Finance, insurance, real estate ________________________ do- 
Servicos S a oe w.. ME / ⁰y AAA ĩͤ c EC do... 
Government and government enterprises do_ ___ 
1J7»aGw? ðͤßͤ k o Ouid Ei cf do 

Personal income 

TOtBl cub TTT Ue me rc E millions 


See footnotes at end of table. 


1982" 


m — 


31,041.9 


$30,949 
$10,650 


38.7 
48.2 
$10.01 
$8.04 


— — 


1,040.4 


$30,733 
$10,584 


to te Y 

OND 88 

Ah SSALZG SE 
Amnon =- Ve 


1,062.4 


$35,382 
$12,160 
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Table 3.— Indicators of Iowa business activity —Continued 


1982" 1983 1984P? 


Earnings by industry: 
Farmincomée.. ² ²⁰˙· AAA ILL LL millions $1,301 $185 $2,462 
ß ß Le dE ew ee LE eme do- $18,906 519,603 $21,039 
( Ä˙Ü˙’ö] dd do- 341 $41 $49 
Nonmetallic minerals except C111! ˙·m 0 ⁵ eS do- $33 $37 $42 
l|mining--— . 886 do— $5 $4 
Manufacturing totaaaaalal]111ÜLdsnnLLs do- $5,141 $5,167 $5,578 
Primary metal industries do- $246 $246 288 
Stone, clay, and glass products... ~~~... _______ do- $116 $122 $123 
Chemicals and allied products ~- -------------------- do. $187 $188 $199 
Petroleum and coal produets s do- $6 $6 $6 
nete unus tI a cat EE do— $957 $949 $1,067 
Transportation and public utilities - - - - - - 222 2c ccc lll do. ... $1,474 $1,506 $1,570 
Wholesale and retail trale do. ... $3,568 $3,651 $3,916 
Finance, insurance, real estate do- $1,154 $1,276 $1,384 
S e er CL LE LL E. Le cU DL 8 do... $3,417 $3,671 $3,992 
Government and government enterprises do... : 250 83,384 
Construction activity: 
Number of private and public residential units authorized 5,416 1,169 6,811 
Value of nonresidential constructionßEznz millions $322.8 $348.3 $359.3 
Value of State road contract award do- $190.0 $264.6 $233.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons. _ 1,170 1,159 1,218 
Nonfuel mineral production value: 
Total crude mineral value `- —-—---------------------—- millions $218.4 $247.4 $253.4 
Value per capita- - - - - - ----------------—--—-=--—-——-——-—-—-—-—- | $15 $85 $87 


PPreliminary. Revised. NA Not available. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 

?Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

3Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of cement, stone, and 0 value of nonfuel mineral production in 
owa. 
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tion and related nonsupervisory workers 
was $7.88 in July 1984, an increase of ap- 
proximately 5% compared with that of July 
1983. 

Legislation and Government Pro- 
grams.—During fiscal year 1984, the State 
of Iowa received $122,615 from the U.S. 
Department of the Interior as compensation 
for the loss of revenue caused by the pres- 
ence of certain tax-exempt Federal lands 
within its boundaries. The funding, com- 
monly referred to as “payments in lieu of 
taxes,” was based on a formula approved by 
Congress in a 1976 law. 

The Mining and Mineral Resources Re- 
search Institute at Iowa State University, 
Ames, was awarded a grant by the U.S. 
Bureau of Mines in fiscal year 1984. The 
grant, made under authority of title III of 
the Surface. Mining Control and Reclama- 
tion Act of 1977, Public Law 95-87, was to 
assist in the institute’s operation and re- 
search designed to encourage the training 
of engineers and scientists in mineral- 
related disciplines. 

In 1984, the U.S. Geological Survey com- 
pleted a program of mapping the entire 
State on "7.5minute series topographic 
maps. Each of the 1,083 maps covered an 
area about 9 miles by 6.5 miles and was at a 
scale of 1:24,000. They were the most accu- 


rate and detailed maps available of the 


State's land surface. 

The Iowa Geological Survey (IGS), a per- 
manently established State public service 
agency since 1892, continued surveying the 
economic and scientific aspects of the 
State's mineral resources. During 1984, IGS 
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. collected, managed, interpreted, and report- 


ed geologic and hydrologic data so that 
pertinent information would be available 
when it is needed for a variety of environ- 
mental and resource issues. 

Studies conducted by IGS. researchers 
over the past several years, in cooperation 
with various State and Federal programs, 
have concluded that contamination of 
ground water is widespread in Iowa, es- 
pecially in bedrock carbonate aquifers and 
alluvial aquifers, and is caused by nonpoint, 
agricultural chemical losses. Increased ni- 
trogen fertilization has resulted in ground 
water nitrate concentrations commonly ris- 
ing to values above accepted health stand- 
ards. 

IGS reported that interest in the Midcon- 
tinent Gravity Anomaly as a target for oil . 
and gas exploration was growing. An esti- 
mated 3 million acres in Iowa was under 
lease, and approximately 1,000 miles of 
seismic lines had been obtained as of 1984. 

During 1984, IGS reported that its on-line 
computerized geological information re- 
trieval system, GEO, was improved to han- 
dle water quality and well construction 
records. As of yearend, there were 11,200 
sites included with geologic records. Of 
these, 3,300 included water quality informa- 
tion, and 5,300 contained well construction 
information. 

IGS’s library of rock cuttings (35,000 
wells) and rock cores (800 sites) was com- 
pletely inventoried and reorganized to 
make the samples more readily available 
for researchers and other users. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—The cement industry in Iowa 
operated at approximately 59% of its clink- 
er production and finish grinding capacity 
during 1984. Output during the year was 
from four companies that collectively oper- 
ated eight kilns at one wet-process and 
three dry-process plants at sites in Cerro 
Gordo, Polk, and Scott Counties. All plants 
produced gray portland cement, and three 
produced masonry cement also. Raw mate- 
rials consumed by the State plants in the 


cement manufacturing process during 1984 


exceeded 3.1 million short tons, including 
2.5 million tons of limestone, along with 
lesser amounts of anhydrite? bauxite, clays, 
fly ash, gypsum, iron ore, sand, shale, and 
other materials. 

The quantity and value of Iowa's cement 


shipments in 1984 rose approximately 5% 
over those in 1983. The average value of 
portland cement sold by Iowa producers in 
1984 was $53.58 per ton, approximately the 
same as in 1983; however, masonry ce- 
ment's average value dropped 16% to 877.62 
per ton. | 

The largest users of the State's portland 
cement in 1984 were ready-mixed concrete 
companies, consuming nearly 64% of the 
output, followed, in descending order, by 
concrete product manufacturers, highway 
contractors, building material dealers, and 
other customers. Over 95% of the cement 
was shipped to consumers in bulk form; the 
remainder, in containers. Truck transporta- 
tion was the principal mode for handling 
the shipments, accounting for 9696 of the 
movements; the remainder was shipped by 
rail and other means. 
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Northwestern States Portland Cement 
Co. of Mason City, a principal cement man- 
ufacturing firm in the State, had two shut- 
downs totaling nearly 10 weeks during 1984. 
The shutdowns were necessitated by a slow- 
down in the demand for cement and an 
excessive buildup of inventories. Cement 
production was also halted for 24 days in 
.May and June at Lehigh Portland Cement 
Co.'s Mason City plant owing to a strike by 
142 workers, members of the United Ce- 
ment, Lime, and Gypsum Workers Union. 

Ash Grove Cement Co. of Overland Park, 
KS, announced plans to build a cement 
distribution terminal on a Sacre site in 
southeast Des Moines. The project, estimat- 
ed to cost between $500,000 and $1 million, 
was expected to be completed within 1 year. 

Clays.—Clay production during 1984 
came from nine mines operated by six 
companies in six counties. The quantity of 
clay produced in the State during 1984 
increased 8% over the level attained in 
1983. The average unit value of the clay 
produced in 1984 was $4.32 per short ton, a 
$1.33-per-ton decrease compared with the 
1983 figure. 

Cerro Gordo County was the leading 
county in the State in clay production, 
followed by Scott and Dallas Counties, re- 
spectively, which collectively accounted for 
nearly 81% of the State’s output during the 
year. 

Cement manufacturing consumed the 
bulk of the 1984 output; the remainder was 
used in making face brick. 

Gypsum.—Crude gypsum production in 
Iowa during 1984 was from two under- 
ground and four open pit mines operated by 
five companies in Des Moines, Marion, and 
Webster Counties. Compared with 1983 fig- 
ures, the quantity and value of crude gyp- 
sum produced in 1984 dropped 5% and 8%, 
respectively; however, the output of calcin- 
ed gypsum rose 8% in quantity and 16% in 
value. The average unit value for the crude 
gypsum dropped 26 cents per short ton from 
that of 1983, while the average unit value of 
the calcined product in 1984 advanced $1.43 
per ton over that of 1983. 

Iowa ranked fourth in value among the 22 
States reporting crude gypsum production 
in 1984. United States Gypsum Co.'s Fort 
Dodge plant in Webster County ranked 
eighth in output among the 71 gypsum 
plants operating nationwide during 1984. 

Approximately  three-fourths of the 
State's output of crude gypsum was from 
the open pit mines operated in Webster 
County. 
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Lime.—Production of lime in 1984 rose 
modestly in both quantity and value over 
the 1983 level. All of the State's quicklime 
and hydrated lime came from a single 
facility in Scott County operated by Lin- 
wood Stone Products Co. Inc. 

During 1984, consumption of lime by Iowa 
users totaled 91,000 short tons. Approxi- 
mately 8096 of the consumption was quick- 
lime and the remainder was hydrate mate- 
rial. 

Peat.—Peat production during 1984 came 
from bogs in Linn, Muscatine, Winnebago, 
and Worth Counties at operations managed 
by four companies. Total output for the 
State was down slightly for the year com- 
pared with that of 1983. Approximately two- 
thirds of the material harvested was a reed- 
sedge-type peat, and the remainder, hyp- 
num. The majority of the peat marketed 
was distributed in bulk form, and the re- 
mainder was packaged. Among the many 
uses for which peat was sold, golf courses 
and nurseries were the principal consum- 
ers, accounting for nearly two-thirds of the 
total. 

Perlite (Expanded).—National Gypsum 
Co. and United States Gypsum Co. expand- 
ed perlite from mines in Western States at 
their gypsum processing plants in Webster 
County. The expanded material was used 
for plaster aggregate. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

In 1984, production of construction sand 
and gravel, the third leading commodity 
produced in the State in value and the 
second leading commodity in quantity, rose 
slightly over levels estimated for 1983. The 
material marketed during 1984 had a re- 
ported average unit value of $2.67 per short 
ton, a 4% decrease from that estimated to 
have been marketed in 1983. 

Production during 1984 was reported by 
109 firms and government agencies oper- 
ating at 199 sites in 72 of the State’s 99 
counties. Polk County had the largest out- 
put in 1984, followed by Boone, Plymouth, 
and Sioux Counties, which together ac- 
counted for one-third of the State’s total 
production. Operating a total of 32 pits, 5 
companies produced more than 500,000 tons 
each. 

Most of the construction sand and gravel 
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produced during 1984 was used for road 
base and coverings, accounting for more 
than one-fourth of the total. Other uses, in 
descending order of consumption, included 
concrete aggregate, fill, and asphaltic 


concrete. 


or was not transported. 


Approximately 94% of the material pro- 
duced in 1984 was shipped by truck and the 
remainder was shipped primarily by water 


Table 4.—Iowa: Construction sand and gravel sold or used in 1984, by major use category 


uantity 

Use (thousand 
short tons) 

Concrete / ³Ü’ẽß.kũũ IA LC i 2,410 
Plaster and gunite sandds ss „„ „„ W 
Concrete products ! ß 73 
Asphaltic concretgcdcdgacdgaaaagaqaaa „ 4 „„ 571 
Road base and covering 3,958 
f ͥͥͥ ͥ ⁰ TRECE ⁵ dydy d n RENE 725 
Snow and ice controolunlnluinllll „„ „„ 98 
Fi d y 8 W 
Ä. Se sd. yd 6,046 
Total or average .— ecu AAA E eruat 213,882 


Value 


(thousands) 


$7,948 
W 


251 
1,303 
7,593 
1,488 

310 


W 
18,128 
37,027 


Value 
per ton 


g 
S 


po do eneo Po po co cot 
BSOAN ORS 


2 
=) 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes road and other stabilization (lime). 
3Data do not add to total shown because of independent rounding. 


Table 5.—Iowa: Construction sand and gravel sold or used by producers, by county 


1982 
County Number antity Value Number 
of mines zh rye (thousands) of mines 
Allamakee__—-----------—- 1 36 $76 2 
Black Hawk |... 5 301 964 6 
Bo6h6.— ———------------—— 3 672 1,644 3 
Buchaanae ns 1 W W 3 
Buena Vista : 3 W W 4 
Calhoun _________________ 1 50 70 1 
Carroll —— xu 4 173 397 3 
Cerro Gordo _______________ 3 W W 1 
Cher kee 7 207 398 fous 
Claya aT 8 14 247 342 10 
/A. secs 2 51 138 2 
Dałas___--------------—- 5 296 957 10 
Delaware 4 W W 5 
Des Moines 1 W W 1 
Dickinson 6 192 382 4 
Dubuque ----------------- "n ie m 1 
Emmet `-_-------------——- 7 W W 8 
Fayette — —— n c 1 W W 1 
Floyd joe ee tma iR 1 51 81 2 
i 3 91 172 2 
Greene 11 235 524 6 
Guthrie 3 92 210 3 
Hancock 4 82 184 5 
Hari ingnsgnns aS 2 W W 3 
Howard. ______________-___ 3 15 45 3 
Jackson__________________ 2 W W 3 
ORGS oco DS Ec 3 234 465 5 
Kossuth _________________ 3 19 97 5 
XO a a 1 85 175 2. 

III 8 5 308 937 5 
) ĩÄ˙ͤ . EUUE. 8 130 290 7 

BPIOD o ur deut eet edt 3 228 134 3 
Marshall _________________ 3 229 557 2 
Muscatine ________________ 3 150 479 4 
O'Bnen- -w 1 W W 3 
Osceols aka 4 159 304 2 
Palo Alto 1 W W 1 
Plymouth --------------—- 4 557 1,350 2 
Polk zie eni reae reet 4- 698 2,002 5 
NI | Ce Re CU LER EN 4 521 1,196 3 
Scott uno w ee ep v es 8 2 
Se E 5 222 667 10 


See footnotes at end of table. 


1984 


uantity 
(thousand 
short tons) 


Value 
(thousands) 
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Table 5.—lowa: Construetion sand and gravel sold or used by producers, by county 


—Continued 
1982 1984 
County Number uantity Value Number Quantity Value 

of mines bs ane (thousands) of mines Macano (thousands) 

Tama c-cenn anha 3 1 W W 1 65 $224 
Webster 4 90 $219 3 191 435 
Winneshiek _______________ 1 48 174 1 48 195 
Woodbury _______________- 3 126 255 2 W W 
! em mr eL 5 288 612 3 70 217 
Mright oes eee: 5 W W 3 292 612 
Undistributed! _____________ T33 3,117 8,522 33 3,182 11,019 
fr 201 10,064 25,618 199 13,882 37,027 


"Revised. W Withheld to avoid disclosing company proprietary data; included with '"Undistributed."' 


!Includes Ap 
Hamilton, Humboldt, Ida (1982), Iowa, Jas 
Pottawattamie, Shelby, Story, Van Buren, 


noose, Audubon (1982), Benton, Butler, 
r, Johnson, Keokuk, Louisa, Mitchell, Monona, Montgome 
apello, and Washington Counties and data indicated by symbol W. 


Cass, Cedar, Chickasaw (1984), Clinton, Grundy (1984), 


(1984), Page, 


2Data may not add to totals shown because of independent rounding. 


Stone (Crushed).—Stone is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

The estimated quantity of crushed stone 
produced during 1984 decreased approxi- 
mately 4% in quantity and 1% in value 
compared with that of 1983. The estimated 
average unit price for the material market- 
ed during 1984 was $4.20 per short ton. 

Two of the State’s crushed stone oper- 
ations received special recognition during 
the year. B. L. Anderson Inc.’s Garrison 
Quarry was 1 of 13 quarries nationwide 
winning recognition in the National Crush- 


ed Stone Association’s (NCSA) 1983 “About 
Face" beautification program. The company 
was honored with the NCSA Showplace 
Award, citing that the operation was well 
maintained and demonstrated a high stand- 
ard of beautification and compatibility with 
its surroundings. In another event, L & W 
Construction Co. Inc., which operates quar- 
ries in Appanoose County, won a top award 
from the Iowa Limestone Producers Associ- 
ation. The award was in recognition of the 
company's land reclamation efforts at its 
Quarry No. 2 near Centerville. 


Cad Mineral Officer, Bureau of Mines, Minneapolis, 
2Editorial assistant, Bureau of Mines, Minneapolis, MN. 


Table 6.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Davenport Cement Co., a sub- Box 4288 Plant — e Scott. 
18 of Cementia Holdings Davenport, IA 52808 
Lehigh Portland Cement Co., a Box 1882 S cac ec Cerro Gordo. 
subsidiary of Heidelberger Allentown, PA 18105 
Zement AG. 
The Monarch Cement Co Humboldt, KS 66748 sf ce MIO aa hte sees! Polk. 
Northwestern States Portland Box 1008 „„ T Cerro Gordo. 
Cement Co. Mason City, IA 50401 
aa 
avenport Cement Co., a sub- Box 4288 Pit and plant Scott. 
Woes of Cementia Holdings Davenport, IA 52808 
Lehigh Portland Cement Co., a Box 1882 ee OO ee oe mec. Cerro Gordo. 
idiary of Heidelberger Allentown, PA 18105 
Zement AG. 
Midland Brick Co________ Box A Pits and plants Dallas and Wapello. 
Redfield, IA 50233 
Northwestern States Portland Box 1008 Pit and plant Cerro Gordo. 
Cement Co. Mason City, IA 50401 
Sioux City Brick & Tile Co- Box 56 Pits and plants Dallas and Woodbury. 
8 Sergeant Bluff, IA 51054 
ypsum 
Celotex Corp., a subsidiary of 1500 North Dale Mabry Open pit mine and Webster. 
Jim Walter Corp. , FL 33607 plant. 
Georgia-Pacific Cord 133 Peachtree St. NE. EEES: (see eee Do. 
Atlanta, GA 30303 
Kaser Cord Box 3569 Underground mine Marion. 


x 
Des Moines, IA 50322 
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Table 6.—Principal producers —Continued 


Commodity and company 


Gypsum —Continued 
National Gypsum Co _ _ _ _ __ 
United States Gypsum Co 


Lime: 

Linwood Stone Products Co. 
Inc. 

Peat: 
Eli Colby 0o 
Colby Pioneer Peat Co 
Hughes Peat Co 
Pikes Peat Co __________ 


Perlite (expanded): 
National Gypsum Co _ _ __ __ 


United States Gypsum Co 


Sand and gravel (construction): 
L. G. Everist Ine 


G. A. Finley Ine 
Hallett Construction Co 


Martin Marietta Aggregates, 
Central Div. 


Stevens Sand & Gravel Co. Inc | 


Van Dusseldorp Sand & Gravel 
nc. 
Weaver Construction Coo 


Stone (crushed limestone, 1983): 
B. L. Anderson Inne 


Martin Marietta Aggregates, 
Central Div. 


P. Niemann Construction Co _ 


River Products Coo 


Schildberg Construction Co. 
nc. 


Welp & McCarten Ine 


Address 


2001 Rexford Rd. 
Charlotte, NC 28211 
101 South Wacker Dr. 
Chicago, IL 60606 


Route 2 

Davenport, IA 52804 
Box 248 

Lake Mills, IA 50450 
Box 8 

Hanlontown, IA 50444 
Route 2 | 
Marion, IA 52302 
Route 6, Box 21 
Muscatine, IA 52761 
2001 Rexford Rd. 
Charlotte, NC 28211 
101 South Wacker Dr. 
Chicago, IL 60606 

Box 829 

Sioux Falls, SD 57102 
Box 406 

Harlan, IA 51537 


Box 13 
Boone, IA 50036 


Box 30013 


l us NC 21622 


Ro 
Iowa City, IA 52240 
Box 156 


Colfax, IA 50054 
Box 550 
Iowa Falls, IA 50126 


Box 200 
Cedar Rapids, IA 52401 


Box 3569 
Des Moines, IA 50322 


Box 30013 
Raleigh, NC 21622 


106 North Maple St. 
Sumner, IA 50674 


220 Savings & Loan Bldg. 


Iowa City, IA 52240 
Box 358 
Greenfield, IA 50849 


Box W, 522 South 22d St. 
Fort Dodge, IA 50501 


Type of activity 


Open pit mine and 

plant. 

Underground mine and 
plant. 

Open pit mine and 
plant. 


Quarry and plant 


Quarries and plants 


Underground mine, 
quarries, plants. 


Quarries and plants _ _ 


Underground mine, 
quarries, plants. 
Quarries and plants 


Underground mines, 
quarries, plants. 


County 


Webster. 
Des Moines. 
Webster. 


Scott. 


Winnebago. 
Worth. 
Linn. 


Muscatine. 


Webster. 
Do. 


Plymouth and Sioux. 


Cass, Dallas, 
Montgomery, Page, 
Pottawattamie, 
ens 

Boone, Dallas, uon 
lin, Greene, 
shall, Polk, Sac, 
Story. 

Appanoose, Linn, Mar- 
shall, Polk, Wapello. 


Johnson and Washing- 


n. 
Jasper and Marion. 


Boone, Buena Vista, 
Cerro Gordo, Dallas, 
Franklin, Hamilton, 
Hardin, Kossuth, 
O'Brien, Sioux, Sto- 
ry, Webster, Wright. 


Benton, Cedar, Clinton, 
Jackson, Johnson, 
Jones, Linn, Tama. 

Des Moines, Fremont, 
Jasper, Keokuk, 
Marion, Monroe, 
Poweshiek, Washing- 
to 


n. 

Clarke, Decatur, Linn, 
Madison, Marshall, 
Polk, Story. 

Bremer, Buchanan, 
Butler, Chickasaw, 
Fayette, Winneshiek. 

Johnson, Louisa, Wash- 
ington. 

Adair, Adams, Cass, 
Madison, Pottawat- 
tamie, Union. 

Black Hawk, Hancock, 
Webster, Worth. 


The Mineral Industry of 
Kansas 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Kansas Geological Survey for 
collecting information on all nonfuel minerals. 


By James J. Hill, David A. Grisafe,? and Wanda J. West? 


The value of nonfuel mineral production 
in Kansas was $312 million in 1984, nearly 
17% greater than that of 1983 and the 
highest value reported in 6 years. The State 
ranked 24th nationally in nonfuel mineral 
production value after ranking 25th in 1983. 
Output increased for all minerals produced 
in the State except for masonry cement, 
rock salt, sand and gravel, and dimension 


stone. 

Kansas led the Nation in the production 
of helium. Cement sales continued to ac- 
count for the greatest portion of the State’s 
mineral commodity value, followed by, in 
order of importance, salt, crushed stone, 
Grade-A helium, and construction sand and 
gravel. 


Table 1.—Nonfuel mineral production in Kansas! 


1983 1984 
Mineral 
Quantity (housands) Quantity (thousands 
ry Á-—— ů thousand short tons 718 $3,921 918 $5,537 
GG un us coi ð ð v ee hs NA 1 NA 1 
Helium 
, eS Se million cubic feet_ _ 188 3,572 402 8,844 
Grade A. ato ee Ee a ee do... 775 27,125 1,015 ,063 
RIE SRT thousand short tons 1,719 67,195 1,712 71,558 
Sand and gravel: 
Construction_________________________ do... *12,400 €26,600 11,796 26,358 
Industrial __________________________ do____ 199 2,184 W W 
Stone (crushed) - ---------------------——- do- 712,687 145,121 €13,600 €48,500 
Combined value of cement, gypsum, lime, pumice, salt (brine), 
stone (dimension), and value indicated by symbol W XX 91,866 XX 113,149 
Total as noma ha Üb ies as oe eg XX 1267, 585 XX 312,010 


“Estimated. "Revised. NA Not available. 
included with Combined value figure. 


W Withheld to avoid disclosing company proprietary data; value 
XX Not applicable. 


! Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes salt in brines; value included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in Kansas, by county! 


(Thousands) 
Minerals produced in 1983 
County | 1982 1983 in order of value 

Allen... illc W W Cement, stone (crushed), clays. 
Andersons (2) $188 . Stone (crushed). 
Atchison - --—-----------—-—- (2) W Do. 
Barbe See! W W Gypsum. 
BA cc eoe W 89 Clays. 
Bourbon ---------------—-—- 3) W Stone (crushed). 
Bull“ 3) 1,214 Do. 
ChaásB. 20 ³ A oh ee (2) 77 Stone (dimension). 
Chautauqua_______________ (?) 250 Stone (crushed). 
Cherokee „„ W 185 Clays, stone (crushed). 
Cheyenne 325 (3) 
(e ri. MU UTE 22 (3) 
Clay EUER CET PN W W Stone (crushed). 
Cloud 22 2:2. mcme E W W ays. 
P ˙·¹ww ect 2) 881 Stone (crushed). 
owe ? 329 990 Stone (crushed), stone (dimension). 
Crawtord.. --——------------- W 748 Stone (crushed), clays. 
Decatur. — oe Le 83 (3) 
Dickinsoasè: [˙ W 1,041 Stone (crushed). 
Doniphan ______________-__ (?) W Do. 
Douglas W W Do. 
Edwards 87 (3) i 
BE i ee x n (?) W Stone (crushed). 
Eli ee itur ra 216 W : 
Ellswort nn 8.997 W Helium, salt, clays. 
Finney -~ ----------------—- W (3) 
Ford oce W (3) 
Kranklin.-— lcd W W Stone (crushed), clays. 
f eee Sg S W (3) 
G Seneca, Sh ee 50 (3) 
Graham 2.225.026. 25262250 35 59 Stone (crushed). 
Grab A 88 W W Helium. 
))))))öWö - ea eae ee 33 (3) 
Greeley 14 (3) 
Greenwood. |... 2222-2 153 W Stone (crushed). 
Hamilton- -------------——- 165 (3) 
Harper ---—-----------——- W (3) 
H A 88 W (3) 
Haskell W (3) 
Hodgeman______________- — 28 (3) 
Jackson 21 (3) 
Jefferso»tnnnn _ (?) 2,525 Stone (crushed). 
Jewell -_---------------- W Stone (crushed), clays. 
Johnson _________________ W 6,719 Stone (crushed). 
Kearny- s 88 346 (3) 
Kingman- -------------——- 36 (3) 
Kiowa. 2.0 2 ee ee 274 (3) 
Labe tte (2) 944 Stone (crushed). 
Leavenworth ______________ (2) W Do. 
Lincoln nd 13 W Do. 
Lih. eec olo (2) W Do. 
LOBBI uen em 88 13 (3) 
Lyon iei np ĩð-ĩ 8 49 W Stone (crushed). 

cPherson -------------—- W W Clays. 
Marioůnns 2) W Stone (crushed). 
Marshall ________________- W W Gypsum, stone (crushed). 

eade — oo ER 40 (3) 
Mi (3) W Stone (crushed). 
Montgomery- - ------------- W W Cement, stone (crushed), clays. 

Oris 62 5 8 2) W Stone (crushed). 
Morton W W Helium. 
Nema˖a aa. (3) 252 Stone (crushed). 
Neosho _________-_--_---~- W W Cement, stone (crushed), clays. 
I HE 94 (3) 
Norti ao ni 88 W W Pumice, stone (crushed). 
«. A A ß 88 2) W Stone (crushed). 
Ottawa - - ---------------- 112 (3) 
Pawnee______________-___ 142 (3) 
e 35 (5) 
Pottawato ie 104 W Stone (crushed), stone (dimension). 
Pratt- 6c rane e ie W (3) 
Rawlinin88s8ssss 20 (3) 
R. wh 8 52,788 48,967 Salt. 
Ruble eto mmu W W Sand (industrial). 

»» REOR HENCE DOSES W W Salt, stone (crushed). 
R en 8 W W Stone (crushed), stone (dimension). 
Rooks ³˙·’w¹wu m 88 19 (3) 
Bf te W W Helium. 
Russell! 47 (3) 
ir ¹ rw eee W (3) 

See footnotes at end of table. 
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Table 2.—Value of nonfuel mineral production in Kansas, by county! —Continued 


(Thousands) 
County 1982 1983 EEG bui We c ai 
Sedgwick. - --------------- W W Salt. 
Seward .——-— Ln. cos eed $314 (3) 
Shawnee 798 W Stone (crushed). 
Sheridan 51 (3) 
Sherman 5 W W Lime. 
Smith- monos itc. (3) W Stone (crushed). 
Stafford _________________ W (3) 
Stevens_ ---------------—- 46 (3) 
Sumner W (3) 
e 144 (5) 
Trego RE CPP ME qt 105 $12 Stone (crushed). 
Wabaunsee ______________ _ | (2) m 
Wallace... 2222-2 --- 4 (3) 
Washington W (3) 
Wichita. —-——------------—- 20 (3) 
Wilson ----------------—- W W Cement, stone (crushed), clays. 
Woodson ______~_________-_ W W Clays. 
Wyandotte W W Cement, stone (crushed), sand (industrial). 
Undistributed* _____________ 149,892 176,345 
Sand and gravel (construction)_ .. _ _ XX *26,600 
Stone: 
Crushed .. *41,100 XX 
Dimensioůonn W XX 
l T256,924 5267,585 
*Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. | | 
! Brown, Comanche, Lane, Mitchell, Osborne, Scott, and Stanton Counties are not listed because no nonfuel mineral 
production was reported. 


28tone, either crushed or dimension, was produced; data not available by county. Total State values are shown 
separately under “Stone.” 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 
Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Kansas business activity 


1982" 1988 1984P 


Employment and labor force, annual average: 
JJ o t... E LLL AL 8 thousands. . 2,408 2,426 2,438 


Total civilian labor force _______.~__~______________________ do 1,186 1,186 1,197 
Unemployment .2..———onwelXx eene Re Mcr menie do.... 14 72 63 

Employment (nonagricultural): 
, ß . i e: do... 18.8 17.2 17.8 
Nonmetallic minerals except fuels! |... do____ 1.2 1.2 1.2 
Coal mining cae St c ð˙¹—wmꝛm e cu ee es do- 5 4 4 
Oil and gas extraction 44„ do— 17.2 15.6 16.2 
Manufacturingtotal. !!!! do- 168.8 164.7 176.5 
Primary metal industries do... 2.9 2.4 3.2 
Stone, clay, and glass produet s do... 6.6 6.8 7.1 
Chemicals and allied products _______________________ do 8.5 8.0 8.2 
Petroleum and coal product do... 4.5 3.7 3.3 
ns So i ee eS le es do... 39.0 39.7 42.2 
Transportation and public utilities _..____________________ do... 61.4 62.2 64.1 
Wholesale and retail trade do. ___ 227.9 229.0 238.3 
Finance, insurance, realestate _________________________ do— 48.9 50.0 51.5 
Jud WAſͥ ⁵ ¾ d MS do— 172.8 175.9 183.7 
Government and government enterprises f:: oic 183.8 182.9 186.4 
JJ Roe ee ee ct te E —‚Lefĩ E el do... 921.4 921.6 960.5 

Personal income: 
Total 5. — Co dcum cuu Ec Lu LLL ACE iui ee LL MU - millions. $28,246 $29,146 $32,300 
Percapid ed esca eL LE a E LN E e „55 $11,731 $12,015 513, 248 
Hours and earnings: 

Total average weekly hours, production workeeerr st 39.2 39.1 40.2 
II)). ð y 41.9 43.1 44.6 
Total average hourly earnings, production worker $8.80 $9.23 $9.40 
JJ» 6 nus ee ect Lee y ea E LE $9.20 $9.03 $9.38 


See footnotes at end of table. 
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Table 3.—Indicators of Kansas business activity —Continued 


1982" 1983 1984P 
Earnings by industry: 
Farm income ca 6 a eee Ue Rea Ei a millions $1,211 $825 $1,300 
Nonfarm uocum en y 8 do... 7,900 $18,902 $20,693 
Miningtotal. cec ocu ͥͥ ( ⁰ 480 8711 8543 $601 
Nonmetallic minerals exceptfuels. - - - - - -------------—-— do... $21 $24 $24 
h d Si eee 8 do- $16 $14 $15 
Oil and gas extraction den do... $674 $505 $563 
Manufacturing total- - ------------------------------ do ... $3,969 . $4,070 $4,605 
Primary metal industries - —- - ----------Ż----------- do. ... $ $64 $88 
Stone, clay, and glass products |... ------------------—- do— $164 $180 $191 
Chemicals and allied products ______________---~---~-~- do... $234 $219 $232 
Petroleum and coal products -- ---------------------- do— $176 $148 $129 
Construction _-------------------—-—-—--————----———— do... $984 $1,085 $1,218 
Transportation and public utilities do... $1,719 $1,863 $1,953 
Wholesale and retail trade |... .. |... „„ do... $3,184 $3,343 $3,638 
Finance, insurance, real estate do... $932 $1,058 51.164 
1 %%% ³Ü˙öiy rn ⁰yß ete ea ate occ $3,112 83, 453 $3,829 
Government and government enterprises d $3,224 $3,416 3,606 
Construction activity: 
Number of private and public residential units authorized 8,028 14,214 16,164 
Value of nonresidential construction. — --------------------—- millions $392.1 $667.1 $518.9 
Value of State road contract awards „„ do... $73.7 $238.3 211.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 974 1,004 1,266 
Nonfuel mineral production value: 
otal crude mineral valdteevtekM˖eẽt „ millions $256.9 F267. 6 $312.0 
Value per capita. __§____________________-__--~---- 55 ³˙— 8 8106 $110 $128 


PPreliminary. "Revised. 
1Kansas Department of Human Resources, Division of Employment. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Value of salt and total value of nonfuel mineral production in Kansas. 
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Trends and Developments.—Increased 
construction activity gave impetus to sales 
of.several mineral commodities produced in 
the State. The State approved expenditure 
of $277.5 million in road funds in 1984 as 
part of a 5-year, $1 billion highway improve- 
ment program authorized in 1983; this com- 
pared with $238.3 million in contracts 
awarded in 1983. The Federal Department 
of Transportation authorized $190 million 
for work in Kansas in 1984, compared with 
$157 million in 1983. The increase in Fed- 
eral funding can be attributed to the Sur- 
face Transportation Assistance Act of 1982 
that distributes revenue to the States from 
the 4-cent-per-gallon Federal fuels tax in- 
crease that went into effect in April 1983. 

The U.S. Department of Commerce re- 
ported a 13.7% increase in the number of 
permits issued for the construction of public 
and private residential units. Nonresiden- 
tial construction was valued at $518.9 mil- 
- lion during 1984. 

Employment.—The Kansas Department 
of Human Resources, Division of Employ- 
ment, reported a monthly average of 1,289 
persons employed in the mining and quar- 
rying of nonmetallic minerals (excluding 
fuels) in 1984, the highest monthly average 
since 1981. The monthly average in 1983 
was 1,259 persons. In 1984, employment 
peaked in October with 1,392 workers re- 
ported. The year's low was in January when 
1,085 persons were employed. Historically, 
January, February, and March are the 
lowest months of employment because 
many crushed stone and sand and gravel 
operations suspend operations for the win- 
ter months or operate at reduced levels. 

Legislation and Government  Pro- 
grams.—Two mining-related pieces of legis- 
lation were enacted during 1984. House Bill 
2839 required that for every foot of depth 
excavated at a quarry or minesite, at least 1 
foot of unexcavated land must remain be- 
tween the excavation and the property line 
of the person who owns the land being 
excavated. An exception was made for ad- 
joining lands when both properties are 
being excavated for mining or quarrying 
purposes. The bill also provided for a $1,000 
civil penalty for violations, plus the award 
of actual damages. 

Senate Bill 816 authorized the Mined 
Land Conservation and Reclamation Board 
to assess a fee of not less than $.03 and not 
more than $.10 per ton of coal extracted. 
This fee was in addition to the $50 basic fee 
based on acreage and would finance part of 
the operations of the Mined Land Division 
of the Kansas Corporation Commission. 

The Kansas Geological Survey continued 
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its research and service-related earth- 
science programs during 1984. Emphasis 
was on ground water, geophysics, subsur- 
face geology, and geologic data automation. 
In early 1984, the cooperative effort be- 
tween the Kansas and Missouri Geological 
Surveys in conjunction with the U.S. Geo- 
logical Survey Conterminous United States 
Mineral Appraisal Program (CUSMAP) pro- 
ceeded from the planning stage to full 
operation. The program was designed to 
assess the mineral resource potential of the 
Joplin 1° by 2° Quadrangle. Phases of the 
investigation included modeling of known 
deposits, mapping the surface and subsur- 
face geology, geochemical and geophysical 
studies, remote sensing, and development of 
a comprehensive data base. The project, 


| expected to be completed in 1988, will result 


in a comprehensive analysis of the resource 
potential within the Joplin Quadrangle. 

By yearend, 12 deep holes (to basement 
rock) were examined, which included the 
collecting and.splitting of cuttings at 10-foot 
intervals, binocular microscope examina- 
tion of the cuttings and their hydrochloric 
acid insoluble residues, and the emission 
spectrographic determination of 36 ele- 
ments within these residues. In addition, an 
aeromagnetic survey of the quadrangle was 
completed using east-west traverses one- 
half mile apart, with north-south tie lines. 
Also, approximately one-half of the gravity 


. measurements in the quadrangle were com- 


pleted. Some remote-sensing data were ob- 
tained, including color infrared (false color 
photography), high-altitude black-and-white 
photography, and thematic mapper image- 
ry (natural color). 

In the spring of 1984, the University 
Press of Kansas issued the Kansas Geologi- 
cal Survey publication "Kansas Geology," 
an introduction to landscapes, rocks, miner- 
als, and fossils of the State. 

In the fall of 1984, the U.S. Envitotunen: 
tal Protection Agency (EPA) began a feasi- 
bility study of the pollution problems in the 
Tar Creek area, a portion of the Tri-State 
lead-zinc mining district that extends into 
southeastern Kansas and covers portions of 
Missouri and Oklahoma. The investigation 
will examine the extent and magnitude of 
ground and surface water contamination 
resulting from the abandoned lead-zinc 
mines in the area. EPA has labeled the 40- 
square-mile area as one of the most danger- 
ous hazardous waste sites in the Nation. 
Kansas and Oklahoma had requested mon- 
ey from EPA under the Environmental 
Response, Compensation, and Liability Act 
of 1980 (Superfund) to help resolve the 
pollution problems. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Nationally, Kansas ranked 
11th in sales of portland cement and 17th in 
sales of masonry cement. Portland cement 
sales increased 15%, and masonry cement 
sales dropped about 3% during 1984. Aver- 
age value per short ton increased about 6% 
for portland cement and 16% for masonry 
cement. 

The 5 companies operating cement plants 
in the State had a total of 14 kilns and 
produced both portland and masonry ce- 
ments. All of the plants produced Types I 
and II, general use and moderate heat 
portland cement. Other types produced by 
one or more plants included Type III, high- 
early-strength, an oil-well cement, and a 
waterproof portland cement. Shipments to 
consumers were mostly in bulk form by rail 
and truck. 

Approximately 2.8 million tons of cement 
rock and limestone, 340,000 tons of clay and 
shale, and 87,000 tons of gypsum, along with 
lesser quantities of sand and sandstone 
were consumed in the cement manufactur- 
ing process. 

About 1,248,000 tons of portland cement 
was consumed in the State, along with 
23,000 tons of masonry cement. 

In March, General Portland Inc. was 
granted a temporary permit by the EPA to 
test burn solvent wastes at its Fredonia 
cement plant for use as a supplemental fuel. 
The wastes were stringently tested to en- 
sure that they contained no detrimental 
materials such as pesticides and herbicides. 
General Portland realized substantial sav- 
ings in fuel costs while testing the solvent 
fuels and expected to receive a permanent 
permit for their use from EPA in 1985. 
Previously, the company used coal and coke 
as the primary fuel for the Fredonia plant 
with natural gas as a backup source. The 
firm estimated that as much as 50% of its 
fuel needs could be met with solvent wastes. 

General Portland's Fredonia facility was 
also involved in a 6-week strike that was 
settled in November. 

The Monarch Cement Co. installed a new 
roller mill at its Humboldt plant that be- 
came operational in March. 

Clays.—Kansas ranked 16th nationally in 
clay and shale output. Production increased 
about 28%, and value increased 41% during 
1984. Common clay was produced in 11 


counties by 11 companies. The manufacture - 


of portland cement accounted for 43% of 
the common clay usage. Lightweight aggre- 


gate for concrete blocks and other structur- 
al concrete products accounted for the sec- 
ond major use. Common clay was also used 
to manufacture common and face brick, 
ceramic floor and wall tile, drain tile, roof 
tile, and sewer tile. 

Micro-Lite Inc. mined a micaceous ben- 
tonitic clay in Woodson County for use in 
manufacturing feed and fertilizer supple- 
ments. 

Kansas Brick & Tile Co. Inc. at Hoising- 
ton, Barton County, began to modernize its 
facility by installing a new tunnel kiln and 
grinding equipment, costing approximately 
$4.5 million, that will be located adjacent to 
existing facilities. Completion of the project 
was expected in mid-1985. The company 
manufactures a variety of colored brick and 
uses blends of clays from three pits in the 
Cretaceous Dakota Formation. 

In February, Acme Brick Co., a subsidiary 
of Justin Industries Inc., upgraded its facili- 
ties at Weir, Cherokee County, by replacing 
burners and installing a refractory fiber 
lining on a portion of its tunnel kiln. The . 
improvements resulted in a 25% reduction 
in fuel consumption. 

In April, Buildex Inc., a division of Cle- 
mens Coal Co., purchased the assets of the 
Lightweight Aggregate Div. of the Carter 
Waters Corp., Kansas City, MO. The acqui- 
sition of the plant at New Market, MO, 
coupled with the existing Buildex plants at 
Ottawa, Franklin County, and Marquette, 
McPherson County, was expected to in- 
crease the annual production capacity of 
Buildex to over 700,000 cubic yards of 
expanded shale lightweight aggregate per 
year and to expand the company's market 
area. 

Cloud Ceramics, a division of General 
Finance Inc., upgraded its Concordia facili- 
ty, Cloud County, by purchasing a $250,000 
pug mill and extruder unit to replace a unit 
that, since 1957, had produced over 650 
million brick. The company also installed a 
new crusher for producing grog from scrap 
brick. Cloud Ceramics planned to purchase 
a new cutter during 1985, further improving 
its plant. Bishop Brick Co. at Humboldt, 
Allen County, underwent a general rejuve- 
nation during 1984, installing a new period- 
ic kiln and rebuilding its shale planer used 
in mining. Bishop acquired the facility in 
1983; it was formerly operated by Humboldt 
Brick & Tile Co. 

Gypsum.—Kansas ranked eighth nation- 
ally in crude gypsum production. Output 
and value increased about 11% and 12%, 
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respectively, because of increased demand 
by the construction industry. Two compa- 
nies mined gypsum—Georgia-Pacific Corp. 
at its Blue Rapids Mine in Marshall County 
and National Gypsum Co. at its Sun City 
Mine in Barber County. Both companies 
operated underground mines; National 
Gypsum also had a surface operation. Na- 
tional Gypsum's Sun City Mine ranked 
sixth nationally in production. 

National Gypsum and Georgia-Pacific cal- 
cined gypsum at their operations. Produc- 
tion and value of the calcined product 
increased about 1% and 7%, respectively. 

Helium.—Kansas continued to rank first 
in production of crude and Grade-A helium. 
Production and value of Grade-A helium 
increased about 31% and 40%, respectively. 
Crude helium production jumped from 188 
to 402 million cubic feet in 1984. Average 
value of crude helium increased about 
$0.008 per cubic foot. Strong demand by 
government and industry accounted for the 
increased sales. 

Grade-A helium was processed by two 
companies—Kansas Refined Helium Co. at 
Otis, Rush County, and Union Carbide 
Corp., Linde Div., with plants at Bushton, 
Ellsworth County, Elkhart, Morton County, 
and Ulysses, Grant County. Union Car- 
bide's Ulysses operation was purchased 
from Cities Service Cryogenics Inc. on Octo- 
ber 1, 1984. 

Crude helium was processed by Cities 
Service Cryogenics Inc. at Scott City, Scott 
County, Cities Service Helex Co. at Ulysses, 
Rush County, and Northern Helex Co. at 
Bushton, Ellsworth County. 

Major end uses of helium were cryogen- 
ics, pressurizing and purging, and welding. 

Lime.—Quicklime was produced by The 
Great Western Sugar Co. for use in refining 
sugar at its sugar beet plant near Goodland, 
Sherman County. Production and value in- 
creased 112% and 193%, respectively, main- 
ly because output of sugar at the refinery 
increased. About 65,000 short tons of quick- 
lime was consumed in the State, along with 
16,000 tons of hydrated lime. 

Prolonged low sugar prices and other 
financial difficulties prompted Hunt Inter- 
national Resources Corp. to put the assets of 
Great Western Sugar and its subsidiaries 
up for sale at yearend. 

Perlite (Expanded).—Lite-Weight Prod- 
ucts Inc. expanded crude perlite, mined in 
the Western States, at its plant in Kansas 
City, Wyandotte County. Sales increased 
25% during 1984. Average value increased 
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. about $14 per short ton. Sales were for use 


as a filter aid and other miscellaneous uses. 

Pumice and Pumicite.—Kansas was one 
of eight States producing pumice, ranking 
seventh. Production increased about 12%, 
although average value dropped about $19 
per short ton. All production was in Norton 
County. Major sales were for use as an 
absorbent, filter aid, and an abrasive. 

Calvert Mines Inc., the State's sole pro- 
ducer, was acquired by Bernard Friedman 
of Allentown, PA, during 1984, and the 
company name changed to Calvert Corp. 
The firm continued to operate under the 
same management. 

Salt.—Of the 16 States reporting salt 
production, Kansas ranked fifth in output. 
Sales and value increased about 1% and 
7%, respectively. Salt was produced by five 
companies with operations in Ellsworth, 
Reno, Rice, and Sedgwick Counties. Three 
companies, American Salt Co., Carey Salt 
Co., and Independent Salt Co., operated 
underground mines. Cargill Inc. and Mor- 
ton Thiokol Inc. evaporated salt from 
brines. American Salt and Carey Salt also 
had evaporated brine operations. In addi- 
tion, a sixth company, Vulcan Materials 
Co., Chemicals Div., electrolytically separ- 
ated chlorine, hydrogen, and sodium hy- 
droxide at its brine operations near Wichi- 
ta, Sedgwick County. 

Salt was sold for ice control, the agricul- 
tural and meatpacking industries, table 
salt, and as a hard-water conditioner. 

In April, American Salt signed a letter of 
intent to sell its salt operations near Lyons 
and another salt mining operation near Salt 
Lake City, UT, to Diamond Crystal Salt Co. 
of St. Clair, MI, subject to the board of 
directors’ approval. However, Diamond 
Crystal’s board of directors rejected the 
proposal in June but declined to elaborate 
on the subject. American Salt indicated it 
would seek another buyer. 

In another action, American Salt was 
found liable in U.S. District Court for $3 
million in damages and $10 million in 
punitive damages in a suit involving pollu- 
tion of an aquifer. The plaintiffs stated that 
they were unable to irrigate their land and 
grow corn because of the salt pollution 
and were forced to grow wheat and milo, 
less valuable crops. The court’s ruling 
acknowledged that future damages would 
accrue as each annual crop is damaged, and 
that plaintiffs would have to file a claim on 
those damages within 2 years. American 
Salt was ordered to install a well-moni- 
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toring system to determine the nature and 
extent of the pollution as a first step in the 
cleanup process. The company was required 
to file progress reports every other month 
and to present a final report on cleanup 
alternatives within 8 months. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 


249 


yearend. 

Nationally, Kansas ranked 24th in the 
production of sand and gravel for construc- 
tion purposes. Output decreased nearly 5% 
compared with 1983 figures, and the value 
decreased about 1%. Construction sand and 
gravel was produced by 112 companies and 
government agencies at 271 pits in 66 of the 
State’s 105 counties. Sedgwick County led 
the State’s production. 

Major uses of construction sand and grav- 
el were for concrete aggregate, road base 
and coverings, asphaltic concrete, and fill. 


Table 4.—Kansas: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 


Plaster and gunite sands |... 
Concrete produetrTs 
Asphaltic concrete - - - - -------------------—-- 
Road base and covering) 
||| EAE oie ilt o (e n ⁰yds y RR MEO 
Snow and ice control. . - - -----------------—-—- 
Railroad ballast _——-—----------------------- 


uantity 


Value Value 
(thousand 
short tons) (thousands) per ton 
7 2, 680 $6,424 $2.40 
FFF W W 2.86 
ff 100 330 3.28 
FWF 1.139 2,546 2.24 
CCC 2,510 4,534 1.81 
C 1,106 1,687 1.53 
FC 122 345 2.83 
me MET W W 2.50 
CFF 4,139 10,492 2.53 
3 11.796 26, 358 2.23 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 


1Includes road and other stabilization (cement). 


Table 5.—Kansas: Construction sand and gravel sold or used by producers, by county 


1982 1984 
County Number of uantity Value Number of uantity Value 
; (thousand : (thousand 
mines short tons) (thousands) mines ahort tons) (thousands) 
Bill E 7 25 $30 5 9 $11 
Barton 2 349 838 2 W W 
Cherokee 3 W W 2 142 207 
Cheyenne 1 13 25 2 W 73 
ark eoe ð⅛ð2!ui S IERI M 5 W 22 4 43 71 
Cloud o ß 1 122 W 1 W W 
Coffe im EE EUN 2 30 30 
Comanche e MM = RS 1 8 8 
Sr se ls 3 163 329 3 290 658 
Decatur... ee 2 45 83 3 35 91 
Edward 3 49 87 3 49 109 
J ³ĩVW˙ . SERE 2 61 216 4 246 512 
Ellswortngß‚n”n2enne 2lc-- 3 23 3 3 W W 
Finne 2 W W 6 327 802 
e nuc cci eg BS ae 3 W W 7 346 1,141 
JJ EH a ee 3 W W 3 174 397 
Gove She !A ee eee 2 W 50 en we FTN 
Graham _______~__________ 1 20 35 sti ied 2 
ene ß 1 W 19 2 52 65 
Grüy o ee uidi noc 1 27 33 1 5 7 
Greeley... „ 2 W 14 4 5 6 
Green woodgdg ------- 3 60 153 4 73 154 
Hamilton- - -------------—- 2 55 165 1 18 18 
Harper ------------------—- 3 W W 55 84 96 
arveydd.dAd ___ 2 W W 2 261 583 
Haskell DRE 1 W W 3 196 326 
Hodgemaunsnsn 2 24 28 1 3 4 
Jackson! 1 W 21 7 31 46 


See footnotes at end of table. 
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Table 5.— Kansas: Construction sand and gravel sold or used by producers, by county 
— Continued 
1982 1984 
County Number of antity Value Number of antity Value 
mi 1 (thousands) i 5 (thousands) 

z - -------------——— 4 98 $346 8 241 $1,260 
ee, 2 20 36 = iut NN 
Kiowa___________________ 2 153 274 2 65 75 
Lincoli- s 20 61 73 1 10 W 
Ba. e coo 8 1 i3 13 2 17 46 
Lyon un nin Ba ces 2 49 49 6 9 9 
cPherson ____~___________ 1 6 6 3 yn e eo 
Marshall 2 W W 3 105 311 
Mende 1 27 40 2 53 91 
Morton __________________ 1 2 4 2 22 46 
Neosho oo 1 85 248 - en mies 
öÜ; y 6 94 94 6 142 142 
Norton c-e cenare et Ce 6 36 34 5 60 60 
Ottawa -—---------------—- 2 34 112 1 16 64 
Pawnee__________________ 2 58 142 4 78 232 
PRU pS. a a ee ee 2 18 35 2 10 26 
Pottawatomie ______________ 2 52 104 2 55 104 
Prüll.-—— RO 8 2 W W 3 399 1,468 
Rawlins --—------------—- 2 10 20 S E ne 
RénO. a tes m 5 512 1,006 4 476 1,027 
RóOKS. —— 2 n ree 2 10 19 1 12 31 
Russell 5 37 47 4 56 89 
Sedgwick 13 2,189 3,765 16 2, 336 4,794 
Seward 5 108 314 5 124 316 
Shawnee _________________ 7 411 798 7 879 1,947 
Sheridan ________________ _ 8 51 51 8 77 77 
Sherman ________________ 12 W W 2 34 88 
Stevenss _ 2 46 46 2 42 42 
Sumner__——-—---------—-—-—— 1 W W 1 99 173 
enn é 4 74 144 1 16 37 
ORO vcs nae mkytß 8 11 72 105 10 113 200 
Wallace. ____~_____________ 1 2 4 aia? TUM ERN 
Washington _______________ 1 W W 4 184 218 
Wichita... in es 1 W 20 1 22 24 
Wyandotte________________ 8 W W 4 999 1,939 
Undistributed! .. . 21 4,355 10,479 21 2,672 6,005 
, 229 9,720 20,612 271 11,796 26,358 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
1Includes Clay, Dickinson, Douglas, Johnson, Republic, Rice, Riley, Saline, Stafford, and Wilson Counties and data 


indicated by symbol W. 


2Data may not add to totals shown because of independent rounding. 


Industrial.—Nationally, Kansas ranked 
26th of 38 States in industrial sand produc- 
tion. Production and value dropped 29% 
and 28%, respectively, in 1984. Industrial 
sand was produced in Republic and Wyan- 
dotte Counties by three companies. Wyan- 
dotte County, with two operations, led the 
State’s production. Sales were made for 
sandblasting and other uses. 

Stone.—Stone is surveyed by the US. 
Bureau of Mines for odd-numbered years 
only; therefore, this chapter contains only 
estimates for 1984. Data for even-numbered 
years are based on annual company esti- 
mates made before yearend. 

Crushed.—Crushed stone production and 
value were estimated to have increased 
about 7% in 1984. Historically, Kansas’ 
crushed stone has been used for agricultur- 
al limestone, cement and lime manufacture, 
concrete and bituminous aggregate, filler 


stone, railroad ballast, and other miscella- 
neous uses. 

In June, Midwest Minerals Inc., head- 
quartered in Pittsburg, Crawford County, 
purchased the quarrying assets of O’Brien 
Rock Co. of St. Paul, Neosho County. The 
purchase included all crushing equipment, 
quarries at Chetopa, Labette County, Ur- 
bana, Neosho County, and South Mound, 
Neosho County, and real estate near South 
Mound. The acquisition was expected to 
improve the supply and efficiency of Mid- 
west Minerals’ southeastern Kansas oper- 
ations that supply agricultural lime and 
crushed stone. Midwest Minerals also has 
operations in neighboring areas of Missouri 
and Oklahoma. 

Quartzite Stone Co. Inc., at Lincoln, 
Lincoln County, was acquired by J. H. 
Shears & Sons, a sand and gravel producer, 
of Hutchinson, Reno County. The acquisi- 
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tion expanded Shears market area and 
product lines. Both companies produced 
aggregate used in concrete and road con- 
struction. Quartzite Stone began to install a 
new $2 million crushing plant that was 
expected to be completed during 1985.  . 

The National Limestone Institute award- 
ed Bayer Construction Co. Inc. a special 
safety certificate for 5 years of operation 
without a disabling injury at its Martin 
Quarry in Clay County. 

Dimension. —Production and value of di- 
mension stone were estimated to have 
dropped 19% and 15%, respectively, during 
1984. 

Sulfur (Recovered).—Sulfur was recov- 
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ered as a byproduct of the petroleum refin- 
ing operations of Texaco Refining & Mar- 
keting Co. at El Dorado in Butler County 
and Farmland Industries Inc. at Coffeyville 
in Montgomery County. Sales increased 
19% during 1984, but the average value per 
metric ton dropped $6.39. 

Texaco acquired the El Dorado operation 
in February when it purchased Getty Re- 
fining & Marketing Co. 


1State Mineral Officer, Bureau of Mines, Minneapolis, 
MN 


? Associate scientist, Mineral Information, Kansas Geo- 
logical Survey, Lawrence, KS. 
3Editorial assistant, Bureau of Mines, Minneapolis, MN. 


Table 6.—Principal producers 


Commodity and company Address Type of activity County 
Cement: 
Ash Grove Cement Co.!!! Box 25900 Plant and quarr/ Neosho. 
Overland Park, KS 66225 
General Portland Inc., Victor Div., 7701 East Kellogg St. o Se Nets hoe 03 Wilson. 
LaFarge Corp.“ Suite 240 
Wichita, KS 67207 
Lehigh Portland Cement Co., 718 Hamilton Mall c Montgomery. 
Heidelberger Zement AG! ? Allentown, PA 18105 
Lone Star Industries Inc. Box 12449 EDEN Sc as Sa hh Wyandotte. 
Dallas, TX 75225 
The Monarch Cement Co! 7_______ Box 187 CCC Allen. 
Humboldt, KS 66748 
. 
uildex Inc., a division of Clemens Box 62299 Pits and plants Franklin and 
Coal Co. Pittsburg, KS 66762 McPherson. 
Cloud Ceramics, a division of General Box 369 Pits and plant Cloud. 
Finance Inc. Concordia, KS 66901 
W. S. Dickey Clay Manufacturing Co Box 6 Pit and plant Cherokee. 
Pittsburg, KS 66762 
Ideal Basic Industries Inne Box 8789 Rites Soe 6 Jewell. 
Denver, CO 80201 
Justin Industries Inc., Acme Brick Co _ Box 98 Pits and plants Cherokee and 
Kanopolis, KS 67454 Ellsworth. 
Kansas Brick & Tile Co. Ine Box 540 Pit and plant Barton. 
Hoisington, KS 67544 
Micro-Lite Inc --------------- 1100 South Katy St. „C Woodson. 
Chanute, KS 66720 
Gypsum: 
Georgia-Pacific Corp ----------- 133 Peachtree St., NE. Underground mine and Marshall. 
Atlanta, GA 30303 plant. 
National Gypsum CIOooOo 2001 Rexford Rd. Open pit, underground Barber. 
Charlotte, NC 28211 mine, plant. 
Helium: 
Cities Service Helex Co _ Route 1, Box 14D Plants? Rush and 
Satanta, KS 67870 Scott. 
Kansas Refined Helium Co - Otis, KS 6755 Plant] oou Rush. 
Northern Helex Co o Bushton, KS 67427 do Ellsworth. 
Union Carbide Corp., Linde Div_ _ _ _ _ CCC Plants Ellsworth, 
Grant, 
Morton. 
Lime: ] 
The Great Western Sugar COO Box 5308 Plant: Sherman. 
i Denver, CO 80217 
Perlite (expanded): 
Lite-Weight Products Inne 1706 Kansas Ave. RN NERONE NN Wyandotte. 
Kansas City, KS 66105 
Pumice and pumicite: 
Calvert C or- · Box 97 Pit and plant Norton. 
EET Norton, KS 67654 
American Salt Co  ... 3142 Broadway Wells and underground Rice 
Kansas City, MO 64111 mine. 
Carey Salt Co., a division of Processed 1800 Carey Blvd. Underground mine Reno 
Minerals Inc. Hutchinson, KS 67501 
Cargill Inc., Salt Div __________ _ Box 1403 WIT Do 


Hutchinson, KS 67501 


See footnotes at end of table. 
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Table 6.—Principal producers —Continued 
Commodity and company Address Type of activity County 
Salt —Continued 
Independent Salt o Box 36 Underground mine Ellsworth. 
Kanopolis, KS 67454 
Morton Salt Co., a division of 110 North Wacker Dr. Wells Reno. 
Morton Thiokol Inc. 5 IL 60606 
Vulcan Materials Co., Chemicals Div Box 7689 r RE RES Sedgwick. 
Birmingham, AL 35223 
Sand and gravel: | 
Construction: 
Builders Sand co 4150 Kansas Ave. Dredges and plants Johnson and 
Kansas City, KS 66106 Wyandotte. 
Holliday Sand & Gravel Co., 6811 West St. Pits and plants : 
a division of List & Clark Overland Park, KS 66202 
Construction Co. 
Miles Sand Inc ___________~_ 4852 North Meridian Pit and plant Sedgwick. 
Wichita, KS 67204 
Ritchie Paving Inc _ 6500 West 21st St. Dredge and plant Do. 
Wichita, KS 67204 
Industrial: 
Holliday Sand & Gravel Co, 6811 West 63d St. Pit and plant Wyandotte. 
a division of List & Clark Overland Park, KS 66202 
Construction Co. 
HUB Materials Inne Box 11126 %% PETERE cee Do. 
Kansas City, KS 66111 
Stone (1983): 
Crushed: 
Limestone: 
Ash Grove Cement C0o Box 25900 Quarries, underground Johnson and 
Overland Park, KS 66225 mine, plants. Neosho 
N. R. Hamm Quarry Inc Box 17 Quarries and plants Various (8 
Perry, KS 66073 counties) 
McAdam Limestone Products Moran, KS 66755 ee eet Anderson, 
Inc. Bourbon, 
Cowley, 
Linn. 
Martin Marietta Aggregates, Box 30013 EOE (c reer ae eee em Various (8 
Central Div. Raleigh, NC 27622 counties) 
Midwest Minerals Ine ___ Box 412 o eae erokee, 
Pittsburg, KS 66762 Crawford, 
bette, 
Mont- 
omery, 
eosho, 
Wilson. 
Thompson-Strauss Quarries 7000 Holliday Dr. Underground mine and Wyandotte. 
Inc., a division of Beatrice Kansas City, KS 66106 plant. 
Foods Co. 
Whitfield Sand & Concrete Inc Route 4 Pits and plants... Pratt. 
Pratt, KS 67124 
Sandstone: 
Quartzite Stone Co. Ine Box 97 Quarries and plant Lincoln. 
Lincoln, KS 67455 
Dimension: 
Limestone: ' 
Bayer Stone Ine 6th and Mission Quarries Pottawatomie 
85 Marys, KS 66536 and Riley 
H. J. Born Stone Ine x 45 ecd ee Chase and 
Silverdale, KS 67005 Cowley 
Sulfur (recovered): | 
Farmland Industries Ine North Linden St. Secondary recovery Montgomery. 
Coffeyville, KS 67337 plant. 
Texaco Refining & Marketing Co Box 1121 PC Butler. 
El Dorado, KS 67042 
1 Also clays. 


2 Also crushed stone. 


The Mineral Industry of 
Kentucky 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Kentucky Geological Survey 
for collecting information on all nonfuel minerals. 


By Donald K. Harrison! and Garland R. Dever, Jr.? 


The value of Kentucky’s nonfuel mineral 
production in 1984 was nearly $257 million, 
$32.5 million more than that of 1983. Crush- 
ed stone was the leading nonfuel mineral 
produced, accounting for more than one- 
half of the State’s total value. The State 
ranked second nationally in ball clay and 
primary aluminum production and fourth 
in synthetic graphite, expanded perlite, and 
lime output. Other nonfuel minerals pro- 


duced, in order of descending value, includ- 
ed portland cement, construction sand and 
gravel, common and fire clays, masonry 
cement, zinc, and industrial sand. Mineral 
commodities processed or manufactured but 
not included on table 1 included ferroalloys, 
exfoliated vermiculite, pig iron, steel, iron 
and steel slag, and regenerator iron oxides. 
Nationally, Kentucky ranked 28th in the 
value of nonfuel minerals produced in 1984. 


Table 1.—Nonfuel mineral production in Kentucky! 


1983 1984 
Mineral Value Value 
Quantity (thou Quantity (thou- 
sands) sands) 
|| peas AAA thousand short tons 2669 2$2,142 802 $7,277 
Gem stones__________________ Lt NA l NA 1 
Sand and gravel 
Construction - - --------------—- thousand short tons 5, 500 13,000 7,839 18,252 
Uia cancel Leni do____ 10 124 W W 
Stone (crushed)_ - —- -- ----------------------- do... 33,399 117,842 €37,300 €133,000 
Combined value of cement, clays Oal clay, fire clay, 1983), lime, zinc, 
and value indicated by symbol W ____________________ XX 91,408 XX 98,468 
Total- -ascen ⁰ ⁰¹ ¹ opi Nee XX 224,517 XX 256,998 


*Estimated NA Not available. 
"Combined value" figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value included with 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes ball clay and fire clay; included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in Kentucky, by county! 


County 1982 


Y 
i 


See footnotes at end of table. 


(Thousands) 
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Minerals produced in 1983 
in order of value 


Stone (crushed). . 
Do 


Do. 
Do. 


Stone (crushed). 
Do. 
Clays. 
Stone (crushed). 
Do. 
Stone 5 , Clays. 


Stone (crush 
Sand (industrial). 
Clays. 


Stone (crushed), clays. 
Stone (crushed). 
Do. 
Stone (crushed). 
Do. 
Do. 
Stone (crushed). 


8888 8 80 


Clays. 

Stone (crushed). 
Do. 

Clays. 

Stone (crushed). 
Do. 
Do. 
‘Do. 

Stone (crushed). 
Do. 


Cement, stone (crushed), clays. 
Stone (crushed), zinc. 
Stone (crushed). 

Do. 

Do. 


Do. 
Sand (industrial). 
Stone (crushed). 


988 


Lime, stone (crushed). 
Stone (crushed). | 


9888 8 8 8 88 8 8 


Lime, stone (crushed). 
Stone (crushed). 
Stone (crushed), clays. 
Stone eer 


98898880 


Stone (crushed). 
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Table 2.—Value of nonfuel mineral production in Kentucky, by county! —Continued 


(Thousands) 
County 1982 1983 Mine sis produce 

Whitley ___________-__- W W Clays. 
Wolfe A $554 Stone (crushed). 
Undistributed* |. . $73,848 189,382 
Sand and gravel (construction) XX *13,000 
Stone (crushed )- 104, 300 XX 

Total. 206,947 5224,517 


“Eatimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
applicable. 
IN o production of nonfuel mineral commodities was reported for counties not listed. 

Crushed stone was produced; data not available by county. Total State value is shown separately under 
"Stone (crushed)." 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 

*[ncludes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Kentucky business activity 


1982" 1983 1984P 
Employment and labor force, annual average: 
ans thousands. _ 3,692 8,713 3,123 
civilian labor fore 8 1.686 1,701 1,717 
Unemploymennntntnt .?ǵlk „ do— 179 19 60 
Employment (non agricultural): 
ini ))) ³ðVA/Aͥõr ⁵ ͤ . 8 do- 52.8 42.3 45.3 
Nonmetallic minerals except fuel do- 2.3 2.2 NA 
mining CIR MEE VR ME do 46.9 36.7 39.5 
Oil and gas extractiob““““”?“n“]?“”:r¾nnrnn 44 „1ůñ„ͤ! do- 3.5 3.4 NA 
Manufacturing total. ___________________________-__ do- 244.8 242.5 257.8 
Primary metal industries do... 16.3 16.3 18.2 
Stone, clay, and A cory le... 8E do____ 7.7 7.5 7.7 
Chemicals and allied produet ss do... 14.1 18.2 18.4 
Petroleum and coal products ___ _-______~_____________ do- 3.9 4.0 3.9 
GC%f/öOé§õvſñ yęñ ß x 88 do- 50.3 46.6 49.7 
Transportation and public utilities do- 65.6 62.7 64.9 
Wholesale and retail trade do... 260.5 265.6 280.2 
inance, insurance, LUCI Me MPH MC RECTOR ENE do- 51.6 53.1 55.1 
%%%%émũ ᷑ ĩ¾ y y y ⁰ epe E ED do- 216.2 222.9 232.3 
Government and government enterprises do- 218.9 216.6 220.8 
a Tobdl- 2n ũꝛd A tL o e ee do... 1,160.7 1,152.3 1,206.1 
Personal income 
) ³ // su D Adr reu ML t Lp cis millions $33,515 ; 347 
Por CAs ah Lo ²]ꝰ yd md 8 $9,077 $9,319 $10,300 
Hours and earnings: | 
average weekly hours, production workers _____________________ 38.4 39.2 39.2 
Total ave hourly earnings, production worker $8.38 $8.79 $9.28 
Earnings by industry: 
Farm income- -------------------—---—---————————— millions. _ $1,131 $572 $1,344 
Nonfagm. ee oc Seu e A O23 22,459 $23,519 $25,803 
Mining totál a o eno m do- $1,789 $1,435 $1,637 
Nonmetallic minerals except fuela _ - - - - - ----- -------- Q e 4 $44 8 
lll n esc a do— $1,594 $1,287 $1,469 
Oil and gas extraction m ""————— do____ $152 $105 
Manufacturing total!“ do— $5,521 $5,819 $6,548 
metal industries do____ 531 $608 
Stone, clay, and A1 products —— ß eese cn 8 $160 $169 $180 
Chemicals and allied products |... do... $406 $414 44 
Petroleum and coal products... 5... 8 $155 $164 $173 
COnBLFUCUIOD oon a ⅛˙ wi ð k. do—— 81,233 $1,232 $1,359 
Transportation and public utilities do. .. $1,818 $1,915 $2,053 
Wholesale and retail trade. do... $3,452 $3,631 $3,969 
Finance, insurance, real estate do... $961 $1,083 $1,197 
Sarvi o ox n / E LM 8 do— $3,613 $4,042 $4,439 
Government and government enterprises GO: 205. $3,974 $4,254 $4,482 
Construction activity: 
Number of private and public residential units authorized _______________ 7,587 11,839 12,510 
Value of nonresidential construction millions $316.3 $392.2 $451.0 
Value of State road contract awards do... $225.5 $452.2 $318.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 954 889 1,054 


See footnotes at end of table. 
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Table 3.—Indicators of Kentucky business activity —Continued 


1982" 1983 1984P 

Nonfuel mineral production value: 
Total crude mineral value ____________________-~------- millions_ _ $206.9 $224.5 $257.0 
Value pér capia ——— ———— e edo Me e cel LN LL LE LE $56 $60 $69 


PPreliminary. "Revised. NA Not available. 
„ of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


urces. 
"aBuresü of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. eepartment of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines 
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Figure 1.—Total value of nonfuel mineral production in Kentucky. 
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Trends and Developments.—Two miner- 
al-related issues in the State during the 
year concerned acid rain problems and the 
development of the State's synthetic fuels 
plants. Although several synfuel projects 
were still struggling to survive at yearend, 
many projects were abandoned or put on 
hold as the result of the continuing drop in 
world oil prices coupled with inactivity of 
the U.S. Synthetic Fuels Corp., a Govern- 
ment agency that subsidized projects involv- 
ing alternative energy sources. In addition, 
the State's synthetic fuels program received 
a setback near yearend when the Kentucky 
Board of Energy Research announced it 
would no longer fund the synthetic fuels 
pilot plants. The board oversees the State's 
Energy Development and Demonstration 
Trust Fund, created in 1974 with legislative 
authority to commit $55 million of State 
money to energy projects by yearend 1985. 

The State, which by yearend had invested 
nearly $28 million primarily in synfuel pilot 
plants, redirected its emphasis from syn- 
thetic fuels to coal-burning research to con- 
trol acid rain. In 1984, the Kentucky Board 
of Energy Research obligated $10 million 
for participation in the construction of a 
new $220 million, 160-megawatt atmos- 
pheric fluidized bed combustion (AFBO) fa- 
cility at the Tennessee Valley Authority's 
Shawnee plant near Paducah. The AFBC 
facility would allow use of higher sulfur 
coal to be burned cleanly and efficiently, 
thus eliminating expensive air pollution 
control equipment. In an AFBC boiler, 
crushed coal is mixed with limestone and 
burned while suspended by air forced 
through the bed of the boiler. The limestone 
absorbs most of the sulfur dioxide and other 
pollutants from the flue gas before it leaves 
the boiler. 
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Development of AFBC technology was 
expected to spur the use of western Ken- 
tucky high-sulfur coal. It would also greatly 
expand the use of the State's limestone 
resources, since about 1 short ton of lime- 
Stone is mixed in the boiler with every 3 
tons of coal used. In general, the limestone- 
to-coal ratio is dependent upon sulfur con- 
tent of the coal and amount of sulfur 
emissions to be captured. Site preparation 
of the Paducah facility was expected to 
begin in the summer of 1985, with the plant 
expected to come on-line in 1988. Although 
AFBC will be a major focus for the Board of 
Energy Research in 1985, the agency was 
also increasing research efforts into various 
coal cleaning and coal preparation methods. 

Kentucky in 1984 again retained its rank 
as the top coal producing State in the 
Nation, accounting for nearly one-fifth of 
the total U.S. output. Production totaled 
159.8 million short tons, based on U.S. 
Department of Energy data, up from 131.5 
million tons in 1983. The growth reflected 
an increased demand by the utility market, 
partly in anticipation of a possible United 
Mine Workers of America strike. Kentucky 
was also a major exporter of bituminous 
coal, which was the State's principal miner- 
al export in 1984. 

In 1984, Kentucky ranked sixth national- 
ly in terms of new manufacturing plants 
and expansions according to a report pub- 
lished by Conway Data of Atlanta, GA.“ In 
1984, total investments in new plants and 
expansions were more than $1 billion and 
created more than 22,000 new jobs in the 
State. Investments in new and expanded 
manufacturing plants related to mining or 
mineral processing in Kentucky during the 
year totaled $209.7 million and are summa- 
rized in table 4. 


Table 4.—Kentucky: Mineral-related investments in 1984 


New Expansions 
Commodity Number Investment Number Investment 
of plants Employment (thousands) of plants Employment (thousands) 
Fabricated metal produetss 11 519 $42,126 47 1,431 $65,181 
i metals 3 250 1.000 18 485 55,063 
Stone, clay, and glass products 6 189 10,750 21 601 35,580 
Total monde 20 958 53,876 86 2,517 1155,825 


1Data do not add to total shown because of independent rounding. 
Source: Kentucky Commerce Cabinet. Kentucky Manufacturing Developments in 1984, Frankfort, KY. 


THE MINERAL INDUSTRY OF KENTUCKY 


The State continued to lead the Nation in 
the apparent consumption of industrial ex- 
plosives and blasting agents in 1984. Nearly 
] billion pounds was sold, primarily utilized 
by the coal mining industry. The State 
ranked second in sales for quarrying and 
nonmetal mining with nearly 46.5 million 
pounds sold for this use. 

Legislation and Government Pro- 
grams.—In 1984, a number of bills were 
signed into law concerning coal mining in 
the State. One significant bill, House Bill 
(H.B.) 514, contained the statutory amend- 
ments to the State's surface coal mining 
law, which were needed for Kentucky to 
attain full "primacy." The bill made the 
State's strip mining law mirror the Federal 
Surface Mining and Reclamation Act of 
1977. Although H.B. 514 was opposed by the 
coal industry, the changes were demanded 
by the U.S. Office of Surface Mining, which 
oversees Kentucky's enforcement of the 
Federal act. 

Other bills concerning mineral resources 
and signed into law.in 1984 included H.B. 
98, which exempts fluorspar, lead, zinc, 
barite, and tar sands from the State's 4.5% 
severance tax on the gross value of natural 
resources. The law also allowed a credit 
against the severance tax to the preducer 
that mines limestone or processes limestone 
through the riprap construction aggregate 
or agricultural limestone stages, and that 
sells in interstate commerce not less than 
60% of such limestone. 

In February, the Governor signed into 
law H.B. 32, the “broad-form deed bill." 
Under H.B. 32, mining methods, such as 
strip mining, that were not in use at the 
time when the broad-form deeds were sign- 
ed (generally during the early part of this 
century) cannot be used by coal operators 
unless they obtain the permission of the 
current surface-land owners or unless they 
show evidence that signers of the deed 
intended for such methods to be used. Con- 
stitutionality of the law was expected to be 
tested in the courts. 

Also during the year, the Kentucky De- 
partment of Vehicle Regulation issued a 
regulation dealing with the transport of 
building materials to road construction 
projects. The regulation allowed up to 
80,000 pounds to be hauled to a road project 
across any public highway, provided axle 
weight limits and dimensional limits were 
met. In addition, the hauler must obtain 
written notification from the district engi- 
neer attesting to the capacity of every 
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bridge or structure along the proposed haul- 
age route. 

The Kentucky Geological Survey (KGS), 
established in 1854, continued to evaluate 
and investigate the State's mineral re- 
sources. During 1984, the KGS continued 
investigating the sand and gravel depoeits 
along the Ohio River Valley for sources of 
construction aggregate. The KGS also par- 
ticipated in the Midcontinent Strategic and 
Critical Minerals Program sponsored by the 
U.S. Geological Survey (USGS). Other on- 
going projects involving nonfuel mineral 
resources concerned zinc mineralization in 
the south-central part of the State and 
investigations of limestone and dolomite 
resources for coal-related uses. 

During 1984, 10 new publications were 
issued by the KGS. These included a folio of 
geologic cross sections and columnar sec- 
tions, which shows the general stratigraph- 
ic and structural framework for individual 
areas throughout the State; a study of 
reflectance and rank of coals in eastern 
Kentucky; an oil and gas drilling activity 
summary for 1983; geologic descriptions and 
coal analyses for cores drilled in the Daniel 
Boone National Forest; proceedings of the 
1981 meeting of the Kentucky Oil & Gas 
Association; and a generalized oil and gas 
map of Kentucky. Five open file reports 


. (OFR) were also released during the year. 


Two of the OFR's concerning the State's 
nonfuel minerals were an evaluation of the 
Tabb area in the western Kentucky fluor- 
spar district and a cross section prepared as 
part of an investigation to determine the 
potential for the occurrence of strategic and 
critical minerals in the western part of the 
State. 


During the year, the USGS released a 


new 1:1,000,000 map entitled Aeromagnet- 
ic Map of Tennessee and Kentucky." The 
USGS also published nine new 1:100,000 
topographic maps covering sections of Ken- 
tucky. Sheets published included Beaver 
Dam, Beckley, Corbin, Elizabethtown, Haz- 
ard, Irvine, Madisonville, Somerset, and 
Williamson. Publication of these 9 maps 
brought the total number of published 
1:100,000 topographic maps in Kentucky to 
16. 

In July, the U.S. Bureau of Mines made 
an allotment grant to the Institute for 
Mining and Minerals Research at the Uni- 
versity of Kentucky, Lexington. The allot- 
ment was part of the mineral institute's 
program created under title III of Public 
Law 95-87. To receive the allotment, the 
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school had to match the Federal funds with 
grants from non-Federal sources. The au- 
thorization for the mineral institute pro- 
gram was extended through fiscal year 1989 
after the President signed Public Law 98- 
409. Research activities associated with the 
grants at the University of Kentucky in- 
cluded both surface and underground min- 
ing, reclamation, exploration, characteriza- 
tion, and legal issues. Technology transfer 
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occurred through short courses and confer- 
ences on both a State and national basis. 

In fiscal year 1984, the U.S. Bureau of 
Mines had two active contracts and grants 
in the State totaling $638,535. The largest 
grant, more than $500,000, was awarded to 
the University of Kentucky for studies re- 
lated to development and field testing meth- 
ods of mine health and safety skills. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Increases in both quantity and value were 
reported for cement, clays, lime, sand and 
gravel, and stone. These increases in indus- 
trial minerals were largely attributable to 
the increase in housing starts and construc- 
tion activity during the year. 

Cement.—Kosmos Cement Co. Inc., a sub- 
sidiary of Moore McCormack Cement Inc., 
operated the State’s only cement plant at 
Kosmosdale, Jefferson County, near Louis- 
ville. The coal-fired, dry-process plant, 
which has an annual grinding capacity of 
670,000 short tons, produced both portland 
and masonry cement. In 1984, combined 
shipments and value of portland and ma- 
sonry cement were higher than that of 1983 


by 29% and 35%, respectively. During the 


year, the company increased its limestone 
reserves to 55 million tons by purchasing 
property with an additional 18 million tons. 
Kosmos mined limestone for cement manu- 
facture at Battletown, Meade County, ap- 
proximately 28 miles from the plantsite, 
and shipped the stone by barge to the 
plant.’ 

Clays.—In 1984, 13 companies produced 
common clay and shale, fire clay, and ball 
clay from 19 pits. Common clay was pro- 
duced by 10 companies at 12 pits in Boyd, 
Bullitt, Carter, Hancock, Jefferson, Powell, 
and Whitley Counties. Although output of 
common clay dropped only 1% in 1984, 
value increased nearly 18%. Principal uses 
were for the production of common and face 
brick, cement lightweight aggregate for 
use in manufacturing, concrete block, and 
structural concrete products. 

Fire clay was mined by one company, 
Burchett Clay Co., in Carter County. The 
fire clay was used primarily for fire brick 
and block. Ball clay, primarily used by the 
ceramic industry for bonding, was produced 
by two companies at three operations in 
Carlisle and Graves Counties. Principal ball 


clay markets are ceramics (mainly dinner- 
ware), pottery, wall tile, and sanitary ware. 

During the year, Hecla Mining Co. ac- 
quired Ranchers Exploration and Develop- 
ment Corp. and, as a result, acquired 
Ranchers’ wholly owned subsidiary, Ken- 
tucky-Tennessee Clay Co. (K-T). K-T was 
purchased by Ranchers in 1983 after the 
company acquired more than 50% of K-T's 
outstanding stock. 

Fluorspar.—Although no fluorspar pro- 
duction has been reported since 1978, sever- 
al companies conducted limited exploratory 
drilling in the western Kentucky fluorspar 
district, which is part of the Illinois- 
Kentucky fluorspar district. Prior to World 
War II, Kentucky ranked either first or 
second in the Nation in annual fluorspar 
production, with the No. 1 position switch- 
ing back and forth between Kentucky and 
Illinois. During that time, more than 2,000 
workers were employed in Kentucky in the 
mining and processing of this mineral com- 
modity. 

Gem Stones.—Gem material and mineral 
specimens have been collected in various 
parts of the State. The State is well known 
for its Halls Gap millerite and honessite, 
agate, and coalfield fossils. Some of the 
other minerals found in the State included 
barite, calcite, chalcopyrite, fluorite, galena, 
pyrite, and sphalerite. 

Graphite (Synthetic).—Three companies 
produced synthetic graphite in 1984, one 
more than in 1988. Superior Graphite Co. 
produced graphite powder at Hopkinsville, 
Christian County, for use as an additive in 
ironmaking. Sigri Carbon Corp. produced 
graphite electrodes at a plant in Hickman, 
Fulton County. In late 1984, the Ashland 
Petroleum Co. brought on-stream a 30- 
short-ton-per-year capacity, high-modulus 
graphite fiber plant at Catlettsburg, Boyd 
County. Capacity of the plant was expected 
to be increased to 300 tons per year by 1986. 

Lime.—In 1984, Kentucky continued to 
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rank fourth of 38 States producing lime in 
the United States. Two companies each 
operated an underground mine to preduce 
feed for on-site calcining facilities. Both 
output and value increased 9% and 7%, 
respectively, compared with that of 1983. 

Dravo Lime Co., a subsidiary of Dravo 
Corp. operated a 1-million-short-ton- per- 
year capacity plant at Maysville, Mason 

County. The plant, the second largest in the 

Nation in terms of total output, produced 
patented Thiosorbic lime, a scrubbing re- 
agent for removal of sulfur dioxide from 
stack gases of coal-burning powerplants. 
Most of the plant's output was committed 
under long-term contracts to 14 electric 
utility generating units in the Ohio River 
Valley region. In anticipation of more strin- 
gent regulations to limit SO; emissions, the 
company continued to plan for an addition- 
al kiln at Maysville late in the decade. If a 
new kiln is added, it would increase the 
plant's capacity by one-third. Development 
work on other lime-based systems to control 
emissions from high-sulfur coal was also 
under way. 

The Black River Lime Co. produced both 
quicklime and hydrated lime at the Na- 
tion's fourth largest plant at Carntown, 
Pendleton County. The lime was principally 
sold for industrial and chemical use in the 
Midwest and upper South. 

Perlite (Expanded).—In 1984, Kentucky 
ranked fourth of 32 States producing 
expanded perlite. Two companies expanded 
crude perlite shipped in from out of State. 
International Permalite Co. operated a 
plant at Florence in Boone County and 
W. R. Grace & Co. at Wilder in Campbell 
County. Both output and value increased 
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substantially in 1984, the result of Interna- 
tional Permalite attaining full production. 
The company had purchased the plant in 
1983. Most of the perlite was used for roof 
insulation board, as a horticultural aggre- 
gate, and oil absorbent. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Output of construction sand and gravel 
increased nearly 4396 in 1984 compared 
with 1983 levels reflecting increased con- 
tract construction in residential, nonresi- 
dential, and public projects. 

In 1984, 21 companies mined construction 
sand and gravel at 27 operations in 17 
counties. Leading counties in order of out- 
put were Daviess, Livingston, Trimble, 
Boone, and Carroll. Main uses for the mate- 
rial were for concrete aggregate, asphaltic 
concrete, and road base and coverings. 

Controversy continued during the year on 
a proposed sand mining operation next to 
some historic Indian mounds on the Ohio 
River in Greenup and Lewis Counties. The 
proposed mining operation by the Shaffer 
Co. is on a 69-acre tract near the Ports- 
mouth Earth Works, which has been placed 
on the National Register of Historic Places 
because of its archaeological significance. 
Although the State Natural Resources and 
Environmental Cabinet gave the permit 
application preliminary approval in No-. 
vember 1983, the issue was still not settled 
at yearend 1984. 


Table 5.—Kentucky: Construction sand and gravel sold or used in 1984, 


by major use category 

bs broach Value Value 

Use . tons) (thousands) per ton 
Concrete aggregatTegee „ 2,514 $5,642 $2.24 
Concrete „F!!!“ 8 W W 4.88 
Asphaltic concrete 539 1.459 2.71 
oad base and coverings s 214 654 3.06 
Fill sia Fea eh ³Kdd%/%%%%˙æ Ur etna ad A 2.14 
Oa PR ſdſdd/ſͥſſͥſͥ ͥꝗ⁰⁰⁰⁰⁰m MONEO 4,571 10,497 2.30 
Total or average 11,839 18,252 2.33 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
!Data do not add to total shown because of independent rounding. 
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Industrial.—One company mined indus- 
trial sand in the State in 1984. Industrial 
Supply House of Greenup Inc. produced 
silica sand from an operation in Lewis 
County. Principal uses were for mold and 
core and sandblasting. | 

Slag—Iron and Steel.—One company 
processed slag produced by the State’s iron 
and steel industry. The Heckett Co. process- 
ed both air-cooled iron (blast furnace) slag 
and steel (basic oxygen furnace) slag at a 
plant in Ashland, Boyd County. The compa- 
ny also processed steel slag produced by 
electric arc furnaces at Owensboro, Daviess 
County. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Based on preliminary estimates, 37.3 mil- 
lion short tons of stone was produced valued 
at $133 million. Value of the total crushed 
stone produced accounted for more than 
one-half of the State’s total. Both limestone 
and sandstone were produced, with lime- 
stone accounting for the majority of the 
production. Major uses for the crushed 
stone were for road base, road base aggre- 
gate, and riprap. | 

During 1984, the Kentucky Transporta- 
tion Cabinet Division of Materials approved 
material from 18 limestone sources for use 
in experimental skid-resistant pavements. 
The Transportation Cabinet Division also 
approved one limestone source for general 
uses. This approval means that material 
from this source may also be used on Fed- 
eral-aid projects as well as State projects 
under specified conditions. 

Vermiculite (Exfoliated).—W. R. Grace 
exfoliated crude vermiculite mined in other 
States at its plant in Wilder, Campbell 
County. The product was used primarily in 
loose fill and block insulation, fireproofing, 
lightweight aggregate, and soil condition- 
ing. 


METALS 


Aluminum.—Kentucky ranked second, 
behind Washington, in primary aluminum 
production in 1984. Two companies each 
operated smelters in the State; National- 
Southwire Aluminum Co. operated a 
190,000-short-ton-per-year plant in Hawes- 
ville, Hancock County, and Alcan Alumi- 
num Ltd. operated a 180,000-short-ton-per- 
year smelter in Sebree, Webster County. 
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National-Southwire’s plant was upgraded 


by 10,000 tons per year to 190,000 tons 


through implementation of energy utiliza- 
tion techniques that enhanced produc- 
tivity.* 

In October, final approval was given by 
the U.S. Department of Justice on the sale 
of part of the Atlantic Richfield Co. (ARCO) 
aluminum facilities to Alcan. In June, the 
Justice Department had intervened in the 
sale because of possible antitrust law vio- 
lations. Earlier in the year, the companies 


had announced an agreement for Alcan to 


purchase ARCO's Sebree smelter; a new 
$450 million can stock-rolling facility in 
Logan County; the packaging products 
plant, laminating plant, and rolling mill in 
Louisville; a rolling mill in Terre Haute, IN; 
and a 2596 interest in the Aughinish, Ire- 
land, aluminum refinery. Under terms of 
the agreement, the Justice Department al- 
lowed ARCO to proceed with the sale but 
limited Alcan's ownership and management 
of the Logan County mill to 40%, with 
ARCO retaining a 60% share. Either com- 
pany will be able to sell its share to a third 
party, provided that party is not one of the 
three top U.S. aluminum producers. The 
Logan County plant produces sheet for alu- 
minum cans, for which there is a highly 
concentrated U.S. market (88% of total U.S. 
1983 sales were made by four producers). 
During the year, both primary aluminum 
companies served by Big Rivers Electric 
Corp. expressed concern over the utility's 
proposal to raise rates about 20% over the 
next 3 years. National-Southwire announc- 
ed that it might be forced to shut down its 
smelter in Hawesville if the rate hikes go 
into effect, and Alcan said that the proposed 
rate increase was a potentially “crippling” 
situation for aluminum smelters trying to 
compete in the world market. Ironically, 
National-Southwire and Alcan smelters 
consume about 75% of the power supplied 
by the utility company. Other aluminum 
firms included in the utility’s service are a 
secondary smelter and rolling mill operated 
by Barmet Industries Inc., Livia; a rolling 
mill in Hawesville owned by Alumax Inc.; 
and the Lewisport rolling mill, which was 
sold at yearend by Martin Marietta Corp. to 
Conalco Ltd. of Melbourne, Australia. 
Ferroalloys.—SKW Alloys Inc. continued 
to produce ferroalloys at its plant in Calvert 
City, Marshall County. The Calvert City 
plant is one of two facilities operated by 
SKW, which produced 50% and 75% ferro- 
silicon. The plant also produced blocking 
chrome and silicomanganese. In 1984, the 
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company reopened the plant utilizing man- 
agement personnel after a strike in Septem- 
ber 1983 shut the plant down. At yearend, 
the labor issue remained unsolved. 

Iron and Steel.—Armco Inc., the nation's 
sixth largest steel producer, operated two 
blast furnaces and two basic oxygen fur- 
naces (BOF) at its integrated mill in Ash- 
land, Boyd County. Both pig iron and car- 
bon and low-alloy steel were produced at 
the plant. The company also operated a six- 
Strand continuous caster, which has the 
capacity to produce 720,000 short tons per 
year of carbon and alloy blooms. Regenera- 
tor iron oxides were also produced at the 
plant. During 1984, the company considered 
plans to construct a second caster that 
would bring the continuous casting capabili- 
ty at Ashland to 100% capacity. 

In addition to Armco's integrated mill, 
three companies operated minimills and 
one operated a specialty mill in the State. 
Companies operating minimills were New- 
port Steel Corp., Newport, Campbell Coun- 
ty; Kentucky Electric Steel Co., Ashland, 
Boyd County; and Ohio River Steel Corp. at 
Calvert City, Marshall County. Green River 
Steel Corp. operated a specialty steel mill in 
Owensboro. 

During the year, Newport renewed plans 
for a new $28 million welded pipe mill at 
Newport that had been delayed because of a 
severe drop in demand for pipe in 1982 and 
1983. The mill would increase Newport's 
welded pipe capacity from 180,000 to 
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580,000 tons per year and would allow the 
company to produce larger size pipe. 

In late December, Green River Steel in- 
definitely laid off 138 production employees 
at the Owensboro plant, the result of a 
slump in sales of its carbon and alloy steels. 
Green River Steel produced specialty steel 
in the form of bars, billets, and blooms, 
which it sold to the aerospace industry 
and to manufacturers of heavy, off-road 
equipment. According to the company, sales 
to the latter had dropped substantially, 
necessitating the layoffs. 

Zinc.—Lexington Quarry Co. (Catnip Hill 
operation), Jessamine County, continued to 
recover and concentrate zinc ore as a by- 
product of underground limestone mining. 
The zinc ore (sphalerite) occurs in a narrow 
vein deposit in the limestone. The zinc 
concentrate was shipped to an out-of-State 
smelter. Both output and value were up 
substantially over 1983 levels. 


"ond Mineral Officer, Bureau of Mines, Pittsburgh, 


Head, Industrial and Metallic Minerals Section, Ken- 
tucky Geological Survey, Lexington, KY. 

SKentucky Commerce Cabinet (Frankfort, KY). Ken- 
tucky 5 Developments in ain 1985, 20 pp. 


grees W. H. 
Degrees Longitude, Western prior KY Geol. urv. 
Open Open File Rep., 1984. 
Moore McCormack Resources Inc. Securities and Ex- 
change Commission Form 10-K Report, 1984. p. 2. 
$American Metal Market. Aluminum Smelt Rate at 
81.7%. V. 92, No. 33, Feb. 16, 1984, p. 7. 


Commodity and company 


Aluminum (primary): 
Alcan Aluminum Ltd 
N 5 Aluminum 
Cement: 

Kosmos Cement Co. Inc.,! a sub- 
sidiary of Moore McCormack 
Cement Inc. 

Cla 
clay: 
Kentucky Tennesse Clay Co 
Old Hickory Clay Co 


Common clay: 
General Shale Products Co _ 


Kentucky Solite Corp 
US. Brick Inc., Sipple Div _ _ 


Graphite (synthetic): 
igri Carbon Corp --------- 


Superior Graphite o 
Iron and steel (pig iron): 
Armco Inc 


— ar ae ao am a a —— ap ame e a ae 


Lime: 
Black River Lime o 
Dravo Lime Co., a subsidiary of 
Dravo Corp a 
Perlite (expanded): 
W. R. Grace & Cod 


International Permalite Co 


Martin Marietta Corp.? _ __ 


dustrial: 
sos Supply House of 
Stone Mee bed. 1083, 
Kentucky Stone Cord 
Reed Crushed Stone o 
Three Rivers Rock Co _______ 


1 Also clays and stone. 
2 Also stone. 
* Also exfoliated vermiculite. 


Address 


Sone; KY 42555 


xM 
HE e ilis KY 42348 


Box 72319 
Louisville, KY 40272 


Box 449 

Mayfield, KY 42066 
Box 

Hickory, KY 42051 


Richmond, VA 23261 
Box 567 
Stanton, KY 40380 


Route 1, Box 850 
Olive Hill, KY 41164 


Box 217 
Calvert City, KY 42029 


Box 229 

Hickman, KY 42050 
Box 535 

Hopkinsville, KY 42240 


Middletown, OH 45202 


9th & Lowell Sts. 
Newport, KY 41072 
Route 1 

Butler, KY 41006 
3600 Neville Rd. 
Pittsburgh, PA 15225 
62 Whittemore Ave. 
Cambridge, MA 02140 


300 North Haven Ave. 
Ontario, CA 91764 


Rural Route 1, Box 28 
Tell City, IN 47586 
10 Fatherland St. 


1833 River Rd. 
Louisville, KY 40206 


Box 647, 422 Harrison St. 


Greenup, KY 41144 


400 Sherburn Lane 
Louisville, KY 40207 


Smithland, KY 42081 


N icholasville, KY 40356 
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Table 6.— Principal producers 


Type of activity 


Underground 
ipie quarries, 


8 and plant 


County 


Webster. 
Hancock. 


Jefferson. 


Carlisle and 
Graves. 
Graves. 


Jefferson. 


Boyd. 
Campbell. 
Pendleton. 


Mason. 


Campbell. 


Do. 
Livingston. 


Carroll, Jeffer- 
son, Oldham. 

Oldham and 
Trimble. 


The Mineral Industry of 
Louisiana 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Louisiana Geological Survey 
for collecting information on all nonfuel minerals. 


By James R. Boyle! and Charles G. Groat? 


The value of Louisiana's nonfuel mineral 
production in 1984 was $511.5 million, an 
increase of $64.7 million over that of 1983. 
However, the value of 1984 output was still 
below the record year of 1980 when the 
value was $583.8 million. Although increas- 
ed output of most minerals occurred, an 
increase in unit prices also contributed to 
the increased value of nonfuel minerals. 
The State led the Nation in salt output, was 
second in Frasch sulfur output, and was 
sixth in the production of recovered elemen- 
tal sulfur from oil refineries. The combined 
value of salt and Frasch sulfur remained 
the major portion of the State's total non- 
fuel minerals value in 1984. Output of 


minerals used mainly in the construction 
industry increased slightly, paralleling con- 
struction activities. Louisiana ranked 16th 
nationally in value of nonfuel minerals 
produced. 

Trends and Developments.—The State’s 
economic advance started late in 1983 and 
continued through midyear 1984. At that 
time, the economy weakened and remained 
weak throughout the rest of 1984. The 
performance of the economy was linked to 
weaknesses in the energy, petrochemical, 
and international trade sectors; employ- 
ment declined in these sectors in 1984. 
Weaknesses in these sectors were also re- 
sponsible for the slack in construction activ- 


Table 1.—Nonfuel mineral production in Louisiana! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 

. sands) sands) 
õ1 ⅛»—˙d thousand short tons 2505 $10,793 541 2$10,858 
Gem Stones cod cu ⁰ th ee o NA 1 NA 1 

//! ³⅛· CLI ⁰ʒyd y myer En ee thousand short tons_ . 11,544 100,936 13,101 112,142 
Sand and gravel: 
Construction —— eL REED do... *14,200 *46,600 17,040 54,664 
Industrial__________~_________ a do- ___ 291 4,252 266 3,757 
Stone (crushed). w == do... 5,158 25,102 “4,100 *19,500 
Sulfur (Frasch))))))/ thousand metric tons 1,643 W 2,007 W 
Combined value of cement, Cay (bentonite, 1984), gypsum, lime, and 
values indicated by symbol is XX 258,477 XX 310,548 
J;ö.Ü ³ Ps Stu 8 XX 446,161 XX 511,470 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes bentonite; 1984 value included with Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in Louisiana, by parish! 


266 
Parish 1982 

Alen W 
Ascension. LL L2 2. $3,828 
Assump tion W 
Beauregard ___________ W 
Bienville |... .......- W 
. W 
Calcasi eu W 
Cameroon W 
Catahoula____________ _ 308 
Claiborne W 
East Baton Rouge W 
East Feliciana -—-_------- 1,581 
Grant; W 
Iberia aaa 60,801 
Iberville. __~___________ W 
Jeffersoeon W 
Jefferson Davis W 
Lafayette W 
La SalleaLueuie 2,575 
Livingston 782 
Natchito chess W 
Orlen W 
Ouachita _____________ 1,333 
Plaquemines W 
Pointe Coupe 

pides -------------- 5,944 
Red River 396 
Sabine 3 
St. Bernard 501 
St. Helena W 
St. Martin W 
St. Marz W 
St. Tammany- ---------- W 
Tangipahoa____________ W 
Terrebonne... . ....... WwW 
e 254 
Vermilion. nn 252 
Vernon ______________ 1,346 
Washington 3,634 
Webster W 
West Feliciana aa 1,453 
Win comcs W 
Undistributed? .  . .. 332,677 
Sand and gravel (construction) XX 
Stone (crushed W 

Total e —— 4417,667 


(Thousands) 


1983 


304,424 
“46,600 
XX 


446,761 


Minerals produced in 1983 
in order of value 

Sand (industrial). 
Salt. 

Do. 
Clays. 

Do. 
Salt. 

Do. 
Clays. 
Sand (industrial). 
Salt. 

Do. 
Sulfur, salt. 
Clays. 
Cement, lime, stone (crushed). 


Sulfur, salt. 
Clays. 
Sand (industrial). 


Clays. 


Salt. 
Salt, lime, stone (crushed). 
Clays. 


Sulfur, salt. 


Sand (industrial). 
Gypsum, stone (crushed). 


“Estimated. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


applicable. 


No production of nonfuel mineral commodities was reported for parishes not listed. 


*Construction sand and gravel was produced; data not available by parish. Total State value is shown separately under 


“Sand and gravel (construction).“ 


Includes gem stones that cannot be assigned to specific parishes and values indicated by symbol W. 
*Data do not add to total shown because of independent rounding. 
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Table 3.—Indicators of Louisiana business activity 


1982" 1983 1984 


Employment and labor force, annual average: | 
opulation . MP tage a cea lA MOD oa Oeste tee 88 thousands_ _ 4,383 4,440 4,462 


Total civilian labor fore do ... 1,863 1,913 1,940 
Unemployment —--—----------------—--—----—-——-—--———- do... 193 225 194 
Employment (nonagricultural): 
Mining J ³˙Üw VT A ie EE do- 95.9 80.7 81.1 
Nonmetallic minerals except fuels ss do- 3.6 3.2 3.1 
Oil and gas extraction __________________________~- do... 92.3 77.5 78.0 
Manufacturing total „ do- 202.6 180.1 181.9 
Primary metal industries do- 5.8 3.7 3.6 
Stone, clay, and glass produete s do____ 7.5 7.7 8.1 
Chemicals and allied produe ts do— 33.6 30.3 29.1 
Petroleum and coal products _________________-_-_-_- do... 13.6 13.1 13.0 
Construction- =en RENT T EP do... 123.0 115.2 118.8 
Transportation and public utilities do. ... 128.5 118.2 118.1 
Wholesale and retail trale do... 367.7 369.4 380.9 
Finance, insurance, real es tale do- 79.9 82.0 83.1 
öÄ§ÜL ˙ dd ee es eS lE do- 302.1 304.6 312.1 
Government and government enterprises "se 307.3 315.0 320.6 
Total. Se et ee ee ee es do- 1,607.0 1,565.2 1,596.7 
Personal income: 
Totali a ea A E . 8 millions $43,910 $45,368 $48,233 
! ls oR i ⁰ w. Ce esce $10,019 $10,218 $10,808 
Hours and earnings: 
Total average weekly hours, production workers |... ccc 41.0 40.0 41.6 
iI Lon ec e Iu EL 8 aem 45.1 46.2 46.9 
Total average hourly earnings, production workers $9.36 $9.79 $10.06 
MIDIDE e cue ees rece ce Pc dd $10.28 $11.29 $11.22 
Earnings by industry: 
Farm income_---——---------—----—-—---—---—-—---—-————- millions $378 $462 $615 
N uo ne Ei ieu S ĩ i oe E do____ $32,493 $32,588 $34,565 
Mining total. ͤ Dc dm m nea ee do- $3,143 $2,660 $2,791 
Nonmetallic minerals except fuel do— $86 $79 $85 
Oil and gas extractiol,l do____ $3,053 $2,577 $2,702 
Manufacturing total._______________-______________ do____ $5,306 $4,984 $5,286 
Primary metal industries _________________________ do____ $176 $119 $115 
Stone, clay, and glass products ______________________ do____ $163 $175 $193 
Chemicals and allied products ______________________ do- $1,212 $1,155 $1,199 
Petroleum and coal products... „ do- $596 $639 $686 
n y do... $2,978 $2,891 $2,955 
Transportation and public utilities do_ _ _ _ $3,267 $3,243 $3,365 
Wholesale and retail trale „ 40 -- $5,272 $5,369 $5,136 
Finance, insurance, real estate do—— 81,438 $1,636 $1,764 
SET VIO oed ELLE A Lea LS tirs do- $5,640 $6,067 $6,656 
Government and government enterprises do... $5,337 $5,623 $5,884 
Construction activity: 
Number of private and public residential units authorized |... 20,332 33,861 26,865 
Value of nonresidential construction millions...  $1,183.7 F1, 209.5 $1,214.4 
Value of State road contract awards do... $473.0 $390.0 $502.2 
Shipments of portland and masonry cement to and within the State 
thousand short tons 2,520 2,064 2,130 
Nonfuel mineral production value: 
Total crude mineral value __ SL Sc lll millions $417.7 $446.8 $511.5 
Value per capita «o oer ci ðV'ſ%/ͥͤ ͤ i æ . Metu M LLL ee $95 $101 $115 


PPreliminary. ‘Revised. 
1Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1. Value of salt and total value of nonfuel mineral production in Louisiana. 


ity. Construction activities peaked in 1981, 
and since then, about 30, 000 jobs have been 
lost; actions in the construction industry 
severely impacted on the construction ag- 
gregate industry. Construction employment 
remained constant until September, then 
dropped for the rest of the year, resulting in 
lower employment at yearend 1984 than at 
yearend 1983. Nonmetallic mining and pri- 
mary metals employment decreased slightly 
during 1984. 

Severance tax receipts for 1984, as report- 
ed by the Louisiana Department of Reve- 
nue, totaled $3.6 million. Minerals included 
in the tax were brine ($50,000) gravel 
($424,000), salt ($322,000), sand ($506,000), 
shell ($262,000), stone ($18,000), and sulfur 
($2.0 million). Severance taxes, along with 
lease and royalty income, provide for rough- 
ly one-half of all State revenues. The sever- 
ance tax for shell, sand, and gravel was 
increased to 6 cents per short ton in August. 

Waterborne imports handled by the Port 
of New Orleans in 1984 included iron and 
Steel (3.4 million tons), gypsum and lime- 
stone (690,000 tons) ferroalloys (520,000 
tons), and smaller amounts of bauxite, man- 
ganese ores, nickel matte, zinc ores, and 
other nonferrous ores. In addition, small 
amounts of abrasives, clays, gravel, mica, 
pyrites, and salt were also imported. Ex- 
ports of minerals included coal (3.5 million 


tons), coke (944,000 tons), manufactured fer- 
tilizers (520,000 tons), clays (60,000 tons), 
and ferroalloys (31,000 tons). Small amounts 
of abrasives, gypsum, quartz, salt, sand 
and gravel, and sulfur were also exported 
through the Port of New Orleans. The total 
of 3.4 million tons of iron and steel exports 
was 121% higher than that of 1983. 

During 1984, 636,000 tons of cement was 
imported through New Orleans from Cana- 
da, Colombia, France, Mexico, Spain, and 
Venezuela; Canada and Mexico accounted 
for 62% of the imports of cement. Imports of 
cement increased 386% over that of 1983. 

The port at Burnside handled predomi- 
nantly minerals during 1984. The facilities 
handled 4.1 million tons of material during 
fiscal year 1984, up from 3.4 million tons 
in 1983. Of the total 4.1 million tons, 3.4 
million tons was imports and 700,000 tons, 
mainly coal and coke, was exports. The port 
handled about 700,000 tons of bauxite for 
the nearby Ormet Corp. and an additional 
200,000 tons of bauxite and 550,000 tons of 
alumina for others. In order of tonnage, 
other imports included fertilizers (350,000 
tons) and metallic ores (860,000 tons), which 
were iron ore, manganese ore, and ferroal- 
loys; other minerals imported included bar- 
ite, ilmenite, rutile, salt, olivine, zircon, and 
fluorspar. 
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Figure 2.—Principal mineral producing localities in Louisiana. 


The Dolet Hills Lignite Surface Mining 
Co. in De Soto Parish continued develop- 
ment of its mine mouth facility with its 
powerplant over two-thirds complete. The 6- 
million-ton-per-year operation was schedul- 
ed for startup in 1985. The facility is a joint 
venture of the Central Louisiana Electric 
Co. Inc. and South Western Electric Power 
Co. Toth Aluminum Corp., Vacherie, pro- 
duced test quantities of metal chlorides 
during the year. The $8.5 million facility did 
not reach commercial production during 
1984. Of the expected production, 65% will 
be silicon chloride, 34% aluminum chloride, 
and 196 titanium chloride. The operation, 
utilizing a kaolin chlorination process, re- 
portedly used kaolin shipped in from Geor- 
gia. 

The Louisiana Department of Commerce 
reported that expansions directly or indi- 
rectly affecting the mineral industries in 
1984 totaled over $250 million; the majority 


of expansions was in the chemical industry. 
Products included in these expansions in- 
cluded agricultural chemicals, anhydrous 
ammonia, alumina and alumina chemicals, 
calcined coke and petroleum coke, carbon 
black, caustic chlorine, foundry castings, 
hydrofluoric acid, phosphoric acid, and sul- 
furic acid; 17 companies were involved in 
expansions. PPG Industries Inc. will be 
spending $35 million over the next 5 years 
to expand and modernize its high-purity 
silica plant at Lake Charles. The first phase 
was completed late in the year resulting in 
a 20% increase of capacity. Occidental 
Chemical Corp. invested $30 million to mod- 
ernize its caustic soda and chlorine facility 
at Taft, with completion scheduled for 1986. 
Vulcan Materials Co. was investing $48 
million at its plant in Geismar to construct 
a cogeneration unit with a capacity of 100 
megawatts; completion was scheduled for 
1985. Conoco Inc. invested $42 million at its 
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coal calciner facility at Lake Charles. The 
facility, to be completed in 1986, will process 
300,000 short tons of premium coke into 
calcined coke. End uses will be in electrodes 
for electric arc steel furnaces. Freeport 
Chemical Co. announced expansion pro- 
grams totaling $4.2 million at its Uncle Sam 
phosphoric acid facility. 

Legislation and Government  Pro- 
grams.—The Louisiana Capital Companies 
Tax Credit Program, passed by the State 
legislature in 1983, went into effect in July 
1984. The legislation encourages the devel- 
opment of venture capital companies in the 
State. Corporate or individual investors in 
the new capital companies would receive a 
35% tax credit against State tax liability 
when capitalizations are for $3 million or 
more. The capital companies must invest 
60% of their initial capital in new and 
developing Louisiana businesses with no 
more than 10% of capital invested in any 
one business. The State reportedly took this 
action to reduce the heavy dependence on 
the oil and gas industry in Louisiana. 

The State legislature passed legislation in 
1984 to provide assistance to depressed 
energy-intensive industries. The legislation 
specifies the following criteria: The cost of 
electricity and natural gas used for power 
must exceed 3396 of the total cost of the 
product; the industry agrees to dedicate 
25% of the facility's profits to capital im- 
provements; the industry must certify that 
its Louisiana plant has been substantially 
curtailed at least 12 months prior to June 1, 
1984; and it must certify that the energy 
available would substantially aid in reopen- 
ing of the facility. The legislation set up 
special electric rates for depressed energy- 
intensive industries and will allow the State 
to sell royalty natural gas at a negotiated 
rate tied to the market price of the product. 

The Louisiana Geological Survey (LGS) 
conducted geological research to produce 
information useful in developing the State's 
natural resources and protecting the envi- 
ronment. Programs were formulated to pro- 
vide data for use by regulatory offices with- 
in the department, industry, academic re- 
searchers, and the general public. LGS 
marked its 50th year of service in 1984, em- 
phasizing coastal-related programs. These 
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programs included the directional drilling 
and/or well relocation program, the coastal 
geology program, and the Outer Continen- 
tal Shelf program. Other areas of involve- 
ment included a study of the State's near- 
surface coal resources in cooperation with 
the U.S. Geological Survey (USGS), a gas 
recovery program, a flood control program, 
and a study of the Amite River to determine 
the effects of gravel mining. LGS also 
established a new carbon-14 dating labora- 
tory in cooperation with the Louisiana 
State University and published a new geo- 
logic map of Louisiana. The new map was 
the culmination of many years of geologic 
mapping. 

The USGS conducted various basic geo- 
logic studies within the State of Louisiana, 
some in cooperation with the LGS. The 
USGS published Professional Paper 1300, 
“Wilderness Mineral Potential," which in- 
cludes the Kisatchie Hills Wilderness in 


Louisiana. The report was prepared in coop- 


eration with the U.S. Bureau of Mines. 

Late in the year, the U.S. Bureau of Land 
Management (BLM) identified 64 parcels of 
land in Louisiana covering 5,892 acres of 
unleased Federal land presumed to contain 
oil and gas. BLM proposed that in 1985 it 
would publish a notice detailing the loca- 
tion of these unleased parcels to seek a 
response to determine priority of leasing. 

The Mining and Mineral Resources and 
Research Institute at Louisiana State Uni- 
versity in Baton Rouge, which was created 
under title III of Public Law 95-87, received 
a grant from the U.S. Bureau of Mines in 
fiscal year 1984 for operation and research. 
Since 1980, the Institute has received 
$966,710 from the Bureau. 

The U.S. Bureau of Mines published sev- 
eral reports pertaining to salt mining in 


Louisiana. Two Reports of Investigations 


(RD, RI 8861, “Assessment of Methane Haz- 
ards in an Anomalous Zone of a Gulf Coast 
Salt Dome," and RI 8889, “Methane Con- 
tent of a Gulf Coast Domal Rock Salt," were 
the result of research in Louisiana. In 
addition, Technology News Release No. 213, 
"Controlling Salt-Mine Cutting Machine 
Dust With a Low-Flow Foam Technique," 
was the result of research sponsored by the 
Bureau. 


THE MINERAL INDUSTRY OF LOUISIANA 


271 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Barite.—Imported and domestic barite 
was crushed and ground at 18 plants in 
Louisiana for use in oil and gas drilling; 
output increased over that of 1983. Of the 
imported barite shipped through the Port of 
New Orleans, the major portion was from 
China. Demand in the drilling mud market 
remained at a relatively low level. 

Calcium Chloride (Synthetic).—Texas 
United Chemical Corp. produced calcium 
chloride using hydrochloric acid and lime- 
stone at its Lake Charles plant. Production 
and value increased over that of 1983; unit 
values decreased. Synthetic calcium chlo- 
ride was used in road deicing, dust control, 
oil and gas drilling, concrete-set accelera- 
tion, and other uses. 

Cement.—Lone Star Industries Inc. op- 
erated facilities in New Orleans, which 
included two wet-process kilns. Most of the 
output was portland cement with a small 
amount of masonry cement. Output of port- 
land cement decreased, while masonry ce- 
ment output increased. The decrease in 
demand occurred as construction activities 
remained relatively low and decreased fur- 
ther by yearend. Major end uses for port- 
land cement were ready-mixed concrete, 
concrete products, building materials, and 
highway construction. Prices of portland 
cement increased more than $2 per short 
ton over those of 1983. Raw materials for 
the 750,000-ton-per-year plant were receiv- 
ed at Lone Star's bulk material handling 
dock on the Michoud Canal near the plant. 
In 1984, about 600,000 tons of aragonite was 
imported from The Bahamas, down from 
nearly 1 million tons in 1983. Gypsum was 
imported from Jamaica while coal was 
received from domestic mines. Other raw 
materials used included clays, iron ore, 
limestone, and sand. 

Clays.—Louisiana's clay industry pro- 
duced common clay and bentonite in 1984; 
output of common clay increased while that 
of bentonite decreased. Common clay was 
mined by six companies at eight mines in 
six parishes. The major end use of common 
clay was primarily in manufacturing light- 
weight aggregates for use in concrete block 
and structural concrete. The decrease in 
construction activities adversely impacted 
common clay output. Average price of com- 
mon clay decreased to $20.13 per short ton 
from $20.94 per ton in 1983. The Harshaw- 
Filtro] Partnership operated a bentonite 
mine in Claiborne Parish; the bentonite 
` mined was a calcium montmorillonite. Ma- 


terial mined was shipped by rail to Jackson, 
MS, to produce acid-activated clays, which 
are used chiefly in clarifying mineral and 
vegetable oils. Because of problems associ- 
ated with clay suitability, the mine was 
scheduled to close by yearend. 


Table 4.—Louisiana: Clays sold or used by 
producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value 

IURU 5. oie ³ A ae os 380 5,841 

TOR een a hee AA 380 6,338 

108A C o K operi E 326 16,216 

Lo. AT 1505 10,793 

1984-0 a 547 110,858 
1Excludes bentonite. 


Fluorspar.—Agrico Chemical Co., Don- 
aldsville, and Freeport Chemical, Uncle 
Sam, operated fluosilicic acid facilities dur- 
ing 1984. Kaiser Aluminum & Chemical 
Corp. announced a $2.5 million expansion 
program at its Gramercy plant producing 
fluorocarbons. Allied Corp., Baton Rouge, 
announced a $5 million expansion program 
at its hydrofluoric acid facility. 

Gypsum.—Anhydrite was mined by Winn 
Rock Inc. at its quarry near Winnfield, 
Winn Parish, with output decreasing from 
that of 1983. National Gypsum Co., Jeffer- 
son Parish, and United States Gypsum Co., 
Orleans Parish, produced calcined gypsum 
from crude material shipped into the State. 
Calcined gypsum output and value increas- 
ed over that of 1983. 

Lime.—Production of lime increased 
slightly as markets remained weak during 
the year; despite the increase, output re- 
mained at one of the lowest levels in over 10 
years. Both hydrated lime and quicklime 
output were affected by weak market condi- 
tions with a resulting decrease in unit 
values. U.S. Gypsum produced both quick- 
lime and hydrated lime from shells at its 
New Orleans facility. S. I. Lime Co. received 
quicklime from Kentucky and converted it 
to hydrated lime at its plant in Amelia. 
State production was used in water purifica- 
tion and softening, road stabilization, petro- 
chemicals, and oil and grease. 

Nitrogen.—Of the 46 domestic producers 
of anhydrous ammonia, 14 had operating 
facilities in Louisiana. Air Products & 
Chemicals Inc. started up its $40 million 
industrial gas plant at Convent. The plant 
will supply oxygen and nitrogen and also 
liquid oxygen, nitrogen, and argon. An- 
nounced expansions of anhydrous ammonia 
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facilities were by Air Products & Chemicals, 
New Orleans ($14 million), and Triad Chem- 
ical Co., Donaldsonville ($10.8 million). To- 
tal annual capacity of anhydrous ammonia 
in Louisiana was over 6.5 million short tons 
or over 37% of national capacity. 

Perlite (Expanded).—Filter Media Co. of 
Louisiana expanded perlite from crude ma- 
terial shipped into the State. Output de- 
creased at its plant in Reserve, St. John 
the Baptist Parish, and was used as a filter 
aid, for insulation, and in concrete aggre- 
gate. 

Salt.—Louisiana maintained its leading 
position nationally in production of salt 
with approximately one-third of the Na- 
tion's output. Production in 1984 increased 
but still was below the record high output of 
the late 1970's. Production and value in- 
creased 13.5% and 11.1%, respectively, over 
that of 1983, indicating a decrease in unit 
prices. Twelve companies recovered salt at 
15 operations in 10 parishes. Of the oper- 
ations, five were underground mines with 
the remaining being solution mines. The 
Louisiana Department of Revenue reported 
that nearly $400,000 was received in sever- 
ance taxes from salt and brine operations. 

Markets for salt appeared to be increas- 
ing as at least four companies in Louisiana 
producing caustic chemicals and chlorine 
announced expansion plans in 1984. Chlo- 
rine, caustic soda, and soda ash were the 
largest domestic markets, using over one- 
half of the Nation's output of salt. Kaiser, 
PPG Industries, Stauffer Chemical Co., and 
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Occidental announced expansion plans to- 
taling nearly $36 million. 

Cargill Inc. permanently closed its Belle 
Isle salt mine early in the year. The 1.5- 
million-short-ton-per-year mine was in St. 
Mary Parish. The company concluded from 
studies of the salt dome structural integrity 
that mining should not continue; 155 em- 
ployees were affected. Morton Salt Co. 
announced plans to increase capacity at its 
Weeks Island Mine by more than 300,000 
tons per year. Morton will increase hoisting, 
handling, and loading capabilities and im- 
prove underground mining operations. 

International Salt Co. continued its sec- 
ond phase of a $5.5 million efficiency im- 
provement program at its Avery Island 
Mine. Included in the second phase were 
solid-state power rectifiers for hoisting, new 
drilling and scaling machines, extensions of 
hoisting to the mining level, and an in- 
crease of underground storage capabilities. 

Sand and Gravel.—Louisiana produced 
both construction and industrial sand and 
gravel in 1984. Total sand and gravel output 
increased for the first time since 1976. The 
Louisiana Department of Revenue collected 
$930,000 in severance taxes from sand and 
gravel operations in 1984. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. | 


Table 5.—Louisiana: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 


p cue E eui oe 
Plaster and gunite aands s 
Concrete products ------------------------—— 
Asphaltic concrete ________________--_______- 
Road base and covering? 


uantity 


Value Value 
(thousand 
short tons) (thousands) per ton 
S NUES ota 8,632 $34,289 $3.97 
FF W W 2.51 
PON CENT W W 2.16 
3 390 1,756 4.50 
671. ss ep rat 505 1,533 3.03 
7 583 692 1.19 
S LAT 6,930 16,395 2.37 
5 17,040 3.21 


254,064 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes road and other stabilization (cement) and uses indicated by symbol W. 
2Data do not add to total shown because of independent rounding. 


Construction sand and gravel was the 
third leading commodity in value among 
the nonfuel minerals produced in Louisi- 
ana. Although output increased, it was still 
below the production levels during 1976-81. 
Construction activities remained stable 


early in the year, but decreased by yearend. 
Facilities at times operated intermittently, 
depending on proximity and extent of con- 
struction activities. Most operations were 
relatively small with no individual pit pro- 
ducing over 1.5 million short tons. The top 
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17 companies, with 37 operations, produced 
80% of the construction sand and gravel. 
Production was at 95 operations by 65 
companies and 1 State agency in 24 par- 
ishes. Leading parishes, in order of output, 
were St. Helena, St. Tammany, East Baton 
Rouge, and Webster. The major portion of 
the construction sand and gravel was ship- 
ped by truck, with lesser amounts by rail 
and water. | 

Industrial.—Three companies produced 
industrial sand and gravel in four parishes 
in 1984, with output decreasing slightly. 
Primary markets in the glass and foundry 
industries remained depressed. Operations 
were relatively small with individual out- 
put below 150,000 tons per year. 

Stone (Crushed).—Stone production is 
surveyed by the U.S. Bureau of Mines for 
odd-numbered years only; therefore, this 
chapter contains only estimates for 1984. 
Data for even-numbered years are based on 
annual company estimates made before 
yearend. 

Output of crushed stone in Louisiana was 
estimated to have decreased from that of 
1983; material mined included anhydrite 
and shell. The State Department of Reve- 
nue reported that severance taxes of over 
$260,000 for shell and $18,000 for anhydrite 
were collected in 1984. Shell continued to 
account for over 90% of the State's total 
output of crushed stone and more than one- 
half of the national output of shell. Three 
companies produced shell in Orleans and 
St. Mary Parishes, while one company 
mined anhydrite at one quarry in Winn 
Parish. Crushed stone was used primarily 
for coarse and fine aggregate, cement man- 
ufacture, and lime manufacture. Anhydrite 
was used basically as a road base with 
demand remaining at a relatively low level. 
Winn Rock, operator of the anhydrite quar- 
ry, after conducting feasibility studies con- 
cerning a possible limestone quarry in 
Winn Parish, delayed a decision pending 
improved market conditions. 

Oyster shell dredging remained under 
attack for environmental reasons, prompt- 
ing the Governor to impose a 2-year morato- 
rium on any new dredging permits pending 
a 2-year study to determine the effects of 
dredging on the environment. Late in the 
year, shell dredging was banned in Lake 
Maurespas because sediment was blocking 
plant growth. In addition, protective zones 
around oil and gas wells and pipeline rights- 
of-way were established in Lake Pontchar- 
train, thereby banning dredging in these 
areas. Several bills were introduced in the 
State legislature to prohibit dredging but 
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did not pass. Several suits were filed to stop 
dredging, citing lack of an environmental 
impact statement and failure to follow State 
bid laws. The State Department of Natural 
Resources (DNR) proposed that the number 
of days for dredging be 265, down from the 
present average of about 310 days. The 
three dredging companies filed suit against 
the State late in the year because of the 
banning of dredging in Lake Maurespas. 
The companies claim the State illegally 
modified its shell dredging permits through 
failure to give adequate notice and the 
opportunity to be heard. Late in the year, 
DNR conducted hearings to review permits 
for dredging along the State’s coast and in 
the lakes. 

Sulfur.—Louisiana ranked second in the 
Nation in output of Frasch sulfur, and sixth 
in recovered elemental sulfur. Sulfur re- 
mained the leading nonfuel mineral in 
terms of value in Louisiana. Frasch sulfur 
shipments and value increased over those of 
1983; although output increased, production 
was still below that of the 1970’s. The State 
Department of Revenue reported severance 
taxes of over $2 million were collected on 
sulfur production in 1984. Freeport Miner- 
als Co. had Frasch facilities at Garden 
Island Bay, Grand Isle, and Caillou Island. 
Freeport Minerals ceased drilling oper- 
ations at Caillou Island early in the year 
with production ending at yearend. The 
facility, developed in 1980, closed because of 
declining production and increased costs. 

Output of recovered sulfur also increased 
along with unit values; output was at its 
highest level in over 10 years. Byproduct 
sulfur was recovered by nine companies in 
seven parishes. 

Expansions in industries utilizing sulfur 
were announced during the year. Both Olin 
Corp., in Shreveport, and Stauffer Chemi- 
cal, in Baton Rouge, announced expansion 
plans at their sulfuric acid facilities at a 
combined cost of $3.5 million. 


Table 6.—Louisiana: Sulfur produced and 
shipped from Frasch mines 


(Thousand metric tons and thousand dollars) 


f Shipments 
Year Production - 

Quantity Value 
J980 — oro 2,309 2,590 W 
198]: 3 ei ues 2,440 2,235 W 
1982 _________ 1,312 1,239 W 
1993 1,286 1,643 W 
1984... mx 1,937 2,007 W 


"hi Withheld to avoid disclosing company proprietary 
ta. 
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Vermiculite (Exfoliated).—W. R. Grace 
& Co. exfoliated vermiculite at its plant in 
New Orleans with output remaining at 
about the same level as that of 1983. Princi- 
pal end uses were in concrete and plaster 
aggregates, horticulture, loose fill insula- 
tion, and block insulation. 


METALS 


Aluminum.—Louisiana remained 1 of 17 
States capable of producing aluminum, al- 
though no production was reported in 1984. 
Reduced demand nationwide, along with 
lower prices and high energy costs, caused a 
severe cutback throughout the industry. 
The Louisiana Department of Commerce 
reported expansion expenditures by Kaiser 
of over $50 million for modifications at its 
facilities at Baton Rouge, Chalmette, and 
Gramercy, the major portion being at the 
Gramercy alumina facilities. Kaiser closed 
its aluminum production facilities at Chal- 
mette, citing high operating costs; the facili- 
ty had not produced aluminum since 1983. 
Employment in Chalmette in 1981 was 
2,700 workers, but by midyear 1984 had 
been reduced to about 85; only the coke 
calciner remained in operation. Negotia- 
tions to reopen the 260,000-short-ton-per- 
year plant continued during the year with 
no success. The State legislature passed a 
bill, aimed at assisting Kaiser, by providing 
assistance to all depressed energy-intensive 
industries. Energy costs for Kaiser were 
estimated at about 40 mills per kilowatt 
hour compared with a worldwide cost below 
20 mills per kilowatt hour. Kaiser started 
up its new high-purity, catalyst-grade alu- 
mina plant at Baton Rouge late in the year; 
Kaiser's Gramercy alumina plant remained 
in operation during the year. 

Reynolds Metals Co. announced a $5 mil- 
lion expansion and modernization of its 
Lake Charles carbon anode plant. The re- 
cently reopened plant produced calcined 
petroleum coke and carbon anodes used in 
production of primary aluminum. Ormet 
operated its plant at Burnside at reduced 
capacity during the year, shipping alumina 
to its smelter in Hannibal, OH. The port at 
Burnside reported 900,000 tons of bauxite 
and over 500,000 tons of alumina were 
handled at its facilities; 700,000 tons of the 
bauxite was destined for Ormet. Ormet 
announced expenditures of about $5 million 
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for expansion and modernization during 
1984. 

Iron and Steel.—Bayou Steel Corp. oper- 
ated its minimill at LaPlace at near capaci- 
ty during the year with a scheduled mainte- 
nance shutdown for 2 weeks. Earlier in the 
year, Bayou rescinded a planned price in- 
crease for its bar and beam products when 
other minimills failed to follow the move. 
Bayou reported a price squeeze because of 
high scrap price levels. The facility at La- 
Place, in addition to producing light bars 
and sections, produced forging billets and 
heavy bars. 

Iron and steel foundries constituted only 
a small part of the mineral industry in 
Louisiana. Raw materials consumed includ- 
ed scrap, coal, limestone, and sand, near- 
ly all of which came from sources in the 
Southeast. According to the "Directory of 
Louisiana Manufacturers," 12 gray iron 
foundries, 6 steel foundries, and 1 malleable 
iron foundry were in operation in the State. 
The operations were relatively small with 
only 8 employing more than 100 people. 
Avondale Shipyards Inc. announced a $6 
million expansion and modernization pro- 
gram at its steel casting foundry at Wagga- 
man. 

Nickel.—AMAX Inc.'s Port Nickel nickel 
refinery in Braithwaite was shut down 
for over 1 month during the year. The 
plant had a reported capacity of 80 million 
pounds of nickel, 47 million pounds of cop- 
per, and 100,000 short tons of ammonium 
sulfate. Although cobalt refinery capacity is 
2 million pounds, during the year, cobalt 
hydroxide was shipped to Canada for refin- 
ing into powder electrodes. The plant proc- 
essed a nickel-copper matte imported from 
Botswana and Australia. Imports of nickel 
matte through the Lower Mississippi River 
increased from 54,515 tons in 1983 to 80,738 
tons in 1984. AMAX's operation reportedly 
refined about 68 million pounds of nickel 
powder and briquet, 800,000 pounds of co- 
balt (including intermediates) and 25,500 
tons of copper in 1984.* 


a s Mineral Officer, Bureau of Mines, Tuscaloosa, 


2State geologist, Louisiana Geological Survey, Baton 
Rouge, LA. 

Federal Reserve Bank of Atlanta. Economic Review. 
Feb. 1985, pp. 45-47. 

*Metals Week. V. 56, Nc. 12, Mar. 25, 1985, p. 8. 
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Table 7.— Principal producers 


Commodity and company 


Aluminum: 
Kaiser Aluminum & Chemical Corp 


Cement: 
Lone Star Industries Inne 


Mosis 
ig River Industries Ine 


Kentwood Brick & Tile Manufacturing 
Co. Inc. 


Gypsum: 
National Gypsum Co___________ 
United States Gypsum CO 
Winn Rock Ine 


Lime: 
S. I. Lime Co., Pelican State Lime Div 


USG Industries Ine 


Domtar Chemicals Inc., Shifto Salt Div 
The Dow Chemical Co... 
International Salt Co 
Morton Salt Co 
PPG Industries Ine 


Sand and gravel: 
Gifford-Hill & Co. Ine 


Louisiana Sand and Gravel Co 
Rebel Sand & Gravel Co 


Texas Industries Ine 


Crushed: 
Winn Rock Ine 


Shell: 
Louisiana Materials Co 


Pontchartrain Dredging Corp. _ . 
Radcliff Materials Ine 
Sulfur: 


Native: 
Freeport Minerals o 


Recovered: 
Cities Service Oil Co ________ 
Exxon Co. U.SA. 


Vermiculite (exfoliated): 
W. R. Grace & oo 


Address 


Box 1600 
Chalmette, LA 70043 


] Greenwich Plaza 
Box 
Greenwich, CT 06830 


Box 66371 

Baton Rouge, LA 70806 
Drawer F 

Kentwood, LA 70444 


Box 128 
Westwego, LA 70094 
101 South Wacker Dr. 
Chicago IL 60606 

7 


Box 
Winnfield, LA 71483 


3 Riverchase Office Plaza 
Suite 204 

Birmingham, AL 35244 
101 South Wacker Dr. 
Chicago, IL 60606 


Cargill Bldg. 
Minneapolis, MN 55402 
4825 North Scott 
Shiller Park, IL 60176 
Midland, MI 48640 _ _ 
Clarks Summit, PA 18411 
2 N f srl Dr. 
icago, 
1000 


Box 
Lake Charles, LA 70604 


Box 6615 
Shreveport, LA 71136 


Box 963 
Baton Rouge, LA 70821 
Box 245 


Denham Spring, LA 70726 
Box 5472 
Alexandria, LA 71301 


Box 790 
Winnfield, LA 71483 


Box 8214 

New Orleans, LA 70182 
Box 8005 

New Orleans, LA 70182 
Box 151 

Morgan City, LA 70381 


200 Park Ave. 
New York, NY 10166 


Box 300 

Tulsa, OK 74102 

Box 551 

Baton Rouge, LA 70821 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


Brine wells 
Underground mine 


Dredges, pits, 
plants. 


Dredges and plants 
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Parish 


St. Bernard. 


Orleans. 


Pointe Coupee. 
St. Helena. 


Jefferson. 
Orleans. 


Winn. 
St. Mary. 
Orleans. 


St. Mary. 
Do. 

Iberville. 

Iberia. 


Calcasieu. 


Jefferson Davis, 
Rapides, Web- 
ster. 

St. Helena. 


Do. 
Ouachita, Rapides, 


St. Tammany, 
Vernon, Wash- 


ington. 
Winn. 


Orleans. 
Do. 
Orleans and St. 
Mary. 


Jefferson, Plaque- 
mines, Terre- 
bonne. 

Calcasieu. 


East Baton Rouge. 


Orleans. 


Digitized by Google 


The Mineral Industry of 


Maine 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Maine Geological Survey for 
collecting information on all nonfuel minerals. 


By L. J. Prosser, ! Walter Anderson, and Carolyn Lepage? 


The value of nonfuel mineral production 
in Maine in 1984 was $37.9 million, a 4496 
increase over that of 1983. The increase 
reflected improved demand from the con- 
struction industry, which consumes most of 


the State's production. The possibility for 
development of a metal mine in Maine 
diminished as exploration activity waned in 
the second half of the year. 


Table 1.—Nonfuel mineral production in Maine! 


1983 1984 

Mineral Value Value 

Quantity (thou- Quantity (thou- 

sands)  - sands) 
[i ERUNT ³ A EM DURER thousand short tons 43 $93 43 $97 
Sand and gravel (construction __________________ do- 4, 800 €12,100 7,885 19,228 
Stone (Crushed) o.oo ee Lei ee do... 848 2,851 *1,300 *4,400 
Combined value of other nonmetals |... XX 11,319 XX 14,214 
Jb TEN XX 26,363 XX 37,939 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Maine, by county 


(Thousands) 
Count — Torr m 

Androscoggin - - - - --------------—- $30 Clays. 
Aroostook _——--------------—-—--—- $948 W Stone (crushed). 
Cumberland. ___________________ _ W W Stone (crushed), clays. 
Franklin. n unu ͤ K eo i W W Garnet. 
Hancock 4. os oe eese ice da 52A W Stone (dimension). 
Kennebec |... 2222222222222 2-- W , 
Kiol mem cou et W W Cement, stone (crushed). 
Ines, ẽ 598 (1) 
Oxford ⁵ð 8 284 (3) 
Penobsccoõt᷑ltt᷑l 2,011 (2) 
Piscataquis -~ _——----------------- 284 (1) 
Sagadahoc. ... - ----------------— W (1) 
Somerset 1.297 (2) 
Waldo socn i ep 8 W W Peat. 
Washingtot˖ nnn 716 814 Peat, stone (dimension). 
Ds) gee aaa aa eels ENORMES EE eave Re 2,819 (1) 
Undistributed? _ _——-—-----------_- 21,660 13,419 
Sand and gravel (construction) --------- XX €12,100 
Stone (crushed). z €4,000 XX 

// ͤ³¹ AAA LL 135,705 26, 363 


*Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

1Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” | 

2Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 


Table 3.—Indicators of Maine business activity 


19827 1983 1984P 


Employment and labor force, annual average: 


oDUlatiOn oh ae eser k thousands. 1.136 1,145 1,156 
Total civilian labor fordeeeeetC?nlk‚kkkldu „„ do... 516 537 552 
hne AA ⁵ ⁵ ⁵⁰⁰⁰ 8 do— 44 48 34 
Employment (nonagricultural): 

Mog L5 RM ———— ———— do... 1 2 2 
Manufacturing totaaalalll“. gn. do... 108.6 109.2 110.4 
Primary metal industries do- 24.8 20.9 NA 
Stone, clay, and glass products! / do- 7.8 6.6 NA 
Chemicals and allied product) do- 13.1 12.5 NA 
Petroleum and coal product do- 8 8 NA 
e y e ẽ do— 16.7 16.9 19.4 
Transportation and public utilitieeSSss 48 18.5 18.4 19.3 
Wholesale and retail trale do- 90.5 94.5 102.1 
Finance, insurance, real es tale do... 17.5 18.1 19.6 
sl. Mese CETUR do... 81.5 84.6 90.5 
Government and government enterprisesͤä do... 82.1 83.1 84.0 
Total. noct oen ͥ ͥ cpu ⁵ð Be a do- 415.5 425.0 445.5 
Personal income: 
ĩͥͥͥ ³⁰ uꝓ¼ů y y etri cre, millions... 510,532 511,335 F512, 505 
Per capi JJV x $9,268 $9,900 $10,813 
Hours and earnings: 
Total average weekly hours, production workers __________.___________ 40.0 39.9 39.9 
Total average hourly earnings, production workers_____________________ $7.22 $7.61 $8.05 
Earnings by industry: 

Arm COMIC oo he ee millions $77 $108 

Mr.. o¾⅛» . ⁰y y 8 Once $7,115 $7,751 $8,566 
Mining Ca ox o gt y ⁊ se LE do... $3 $3 $3 
Manufacturing totallll JJ ⁵ ᷣKudà RD ee NT RICE do____ $2,004 $2,252 $2,449 

imary metal industries do... $8 $10 $14 

Stone, clay, and Fan producis ß err do. ... $20 $20 $22 
Chemicals and allied products .. 5. do... $16 $19 $20 
Petroleum and coal produ et do ... $5 $7 $8 
f a a cera 88 do_ ___ $369 $399 $499 
Transportation and public utilitisess ! do... $441 $483 $524 
Wholesale and retail trale do— $1,129 $1,244 $1,386 
Finance, insurance, real estate do____ $305 $351 02 
SOT V COG ica ae ee uy in ts ee pr 8 do____ $1,310 $1,433 $1,605 
Government and government enterprises do____ $1,413 $1,510 $1,618 


See footnotes at end of table. 
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Table 3.—Indicators of Maine business activity —Continued 


19827 1983 1984P 


Construction activity: 
Number of private and public residential units authorized 3,171 4,174 5,902 
Value of nonresidential construction millions 3147.2 $184.6 3161.5 
Value of State road contract awards _________________________ do... $38.1 $45.8 $22.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 206 231 215 
Nonfuel mineral production value: 
Total crude mineral valuour⁸:u millions $35.7 $26.4 $37.9 
Value per piii. $31 $23 $33 


PPreliminary. Revised. NA Not available. 
!'Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 2.—Principal mineral producing localities in Maine. 
Trends and  Developments.—Maine's al commodities. Construction activity in 


mineral industry, as was typical of the New 
England region, increased production in 
response to demand for construction miner- 


Maine (see table 3) improved significantly 
in 1984 compared with that of 1983; corre- 
spondingly, cement, crushed stone, and con- 
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struction sand and gravel output increased 
41%, 5396, and 64%, respectively. 

Exploration Activities. -At yearend 
1983, Freeport Exploration Co., a division of 
Freeport McMoRan Inc., and Getty Mining 
Co., a subsidiary of Getty Oil Co., both 
announced plans to intensify exploration in 
1984. Freeport used reverse circulation 
driling to determine if higher grades of 
precious metals existed at the 36-million- 
ton copper-zinc deposit discovered at Bald 
Mountain in northern Maine by Superior 
Mining Co. and Louisiana Land & Explora- 
tion Co. in 1977. Upon completion of drilling 
about 70 new holes and a feasibility study, 
the precious metal zone of the deposit was 
not considered as promising as expected and 
activity was halted. The property leased by 
Freeport reverted to Superior Mining and 
Louisiana Land & Exploration. 

Getty Mining discovered a multimetallic 
ore deposit including precious metals north 
of Patten at Mount Chase. In July, Texaco 
Inc. acquired Getty, and work on the Mount 
Chase project by yearend was minimized 
with only water quality monitoring continu- 
ing. Texaco announced plans to divest itself 
of Getty subsidiaries, and projects such as 
Mount Chase were expected to be sold on an 
individual basis. 

The Mineral Resource Div. of Boise Cas- 
cade Corp. began a 5-year reconnaissance 
program to assess the mineral potential of 
its corporate lands in Maine. The Penobscot 


Indian Nation's Mining and Minerals pro- 


gram completed the first year of a total 
mineral resource evaluation of Penobscot 
and Passamaquoddy Indian Trust Lands. 
The tribal Trust Lands comprise about 


120,000 acres scattered across the central 


part of the State. 

A number of other companies continued 
exploring for base and precious metals in 
Maine. Chevron Resources Co. took over as 
operator of Superior Mining and Louisiana 
Land & Exploration lands outside of the 
Bald Mountain joint venture. Chevron also 
has leases on other Aroostook County lands. 

Utah International Inc. concentrated its 
search for base and precious metals in the 
Jim Pond area in northern Franklin Coun- 
ty. Noranda Exploration Inc. conducted pro- 
grams in central Somerset and northern 
Franklin Counties. 

F. M. Beck Inc. was actively involved in 
contract exploration work for several cli- 
ents in the State. This work included the 
Mount Chase deposit and other Getty prop- 
erties in Maine. Appalachian Resources Inc. 
and J. S. Cummings Inc. were also active in 
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the State. | 

Scintilore Exploration Ltd. conducted 
limited exploration for silver at its Big Hill 
property in Pembroke, eastern Washington 
County, and concentrated on arranging fi- 
nancing. 

Legislation and Government  Pro- 
grams.—In 1984, the Maine Legislature en- 
acted Public Law, chapter 819, giving the 
Land Use Regulation Commission sole regu- 
latory responsibility for sand and gravel 
pits, stream alterations, and projects af- 
fecting lakes and ponds in the State's 10.3 
million acres of unorganized townships and 
plantations. Previously, these activities 
were regulated by three separate agencies 
under the Site Location Law, the Great 
Ponds Act, and the Alteration of Rivers and 
Streams Act. 

Highlights of Maine Geological Survey's 
(MGS) activities in 1984 included publica- 
tion of a five-volume atlas on Maine's peat 
resources. Information for the atlas was 
collected through a 5-year research project 
funded by the U.S. Department of Energy. 
This comprehensive assessment of Maine's 
peat resources provided maps and data on 
235 peat deposits, covered 73,000 acres, and 
identified 136 million air-dried tons of 
commercial-quality peat. Peat deposits suit- 
able for energy were the primary focus of 
the study, but the information gathered was 
also useful to those interested in peat for 
agricultural, horticultural, and other appli- 
cations. 

The MGS entered a cooperative agree- 
ment with the U.S. Geological Survey to 
update and add information to the nation- 
wide Mineral Resources Data System. In 
1984, work began on recording information 


on location, exploration, development, and 


geology for each metallic deposit. 

During 1984, the MGS released 11 open- 
file maps primarily relating to the hydrolo- 
gy and geology of Maine and completed new 
black and white 1:500,000 State bedrock and 
surficial geologic maps. Both were expected 
to be printed in color in 1985. 

The MGS began a 5-year project with the 
Minerals Management Service to determine 
the stratigraphic framework of the State's 
nearshore area and evaluate the potential 
economic deposits. Work began in 1984 on a 
map of the seafloor of the inner Continental 
Shelf. 

Additional information on publications 
and MGS projects may be obtained from the 
Maine Geological Survey, State House Sta- 
tion No. 22, Augusta, ME 04333, telephone 
207-289-2801. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Shipments increased 41% in 
1984 compared with that of 1983, reflecting 
improved demand from the construction 
industry. Portland and masonry cement 
were produced at the Dragon Cement Co. 
plant in Thomaston. The wet process, coal- 
fired plant is the only cement manufactur- 
ing facility in New England. 

Clays.—Late in the year, Royal River 
Brick Co. Inc. decided to cease clay mining 
and brick manufacturing operations in 
Gray, Cumberland County. The company 
manufactured water-struck brick used pri- 
marily in restoration projects. With the 
closing of Royal River and the termination 
of clay mining by Dragon Cement in 1983, 
only one clay mining company remained in 
operation in Maine. The company mined 
common clay at two pits, one in Androscog- 
gin County, the other in Cumberland Coun- 
ty. 

Garnet.—Maine again ranked second na- 
tionally in garnet production. Industrial 
Garnet Extractives Inc. (IGE), West Paris, 
was one of four garnet producers in the 
United States. IGE, two companies in New 
York, and one in Idaho accounted for the 
total domestic output of 27,672 short tons 
(State and individual company data are 
proprietary) U.S. output declined slightly 
compared with that of 1983, whereas IGE's 
output increased 6%. 

IGE continued modernizing its plant add- 
ing new screening, concentrating, and dust 
collecting equipment and converting from 
wet to dry processing. The new processing 
System, in addition to increasing capacity, 
enabled year-round operation of the plant 
by eliminating water from the processing 
cycle. Previously, the plant was often forced 
to close in winter. The upgrading of the 
facility was considered an indication of the 
increasing market demand for garnet for 
sandblasting and water filtration applica- 
tions. Health concerns relating to use of 
silica sand and slag have also boosted the 
use of garnet in sandblasting, primarily 
because of garnet's inert composition. IGE 
also sold a utility grit, a byproduct material 
of the processing that contained 10% to 
15% garnet. 

Gem Stones.—Maine ranked fifth nation- 
ally in the estimated value of gem stone and 
mineral specimens sold commercially. 


Plumbago Mining Corp., which mined tour- 
maline from a pegamatite on Newry Moun- 
tain in 1972 and 1973, planned to renew 
mining operations at Mount Apatite in 
1985. 

Peat.—Down East Peat Co. announced 
plans to construct a $20 million peat-fired 
electrical generating plant in Deblois, 
Washington County. Previously, Down 
East, the State's leading peat producer in 
1984, mined sphagnum moss at the 1,000- 
acre Denbo Heath peat bog primarily for 
horticultural applications. The new power 
station, with a 12-megawatt capacity, was 
expected to be operational in 1986 and 
provide the power equivalent to that needed 
for a residential community of 20,000 peo- 
ple. Instrumental in Down East's develop- 
ment plans for the plant was securing a 20- 
year sales contract with Boston Edison Co. 
of Massachusetts for about 80% of the 
electricity. That contract also helped Down 
East to obtain additional financing for the 
project. The company also plans to convert 
about 20% of the peat into pellets for local 
sales at an estimated price of $70 per short 
ton. 

Nationally in 1984, about 11,000 of the 
814,000 tons of peat mined were used as a 
fuel to generate electricity. The Maine proj- 
ect was expected to add significantly to that 
total. Maine's peat resources, which includ- 
ed 235 peat deposits covering 73,000 acres of 
commercial-quality peat portend the possi- 
bility of additional development of peat- 
fired powerplants (see Legislation and Gov- 
ernment Programs). 

Plans by Signal Cleanfuels Inc. and Unit- 
ed States Peat Co. to begin operations failed 
to materialize. Signal expected to begin 
construction on a $90 million peat-to-energy 
plant after receiving preliminary approval 
in June 1983 for the project from the fed- 
erall funded Synthetic Fuels Corp. The 
project again remained on hold in 1984 
pending a decision by the U.S. Congress on 
funding for Synthetic Fuels Corp. U.S. Peat 
failed to complete environmentally related 
applications required by the Maine Depart- 
ment of Environmental Protection. The 
company's plans for this project were 
unknown at yearend. 

Perlite (Expanded).—Grefco Inc.'s acqui- 
sition of Chemrock Corp. included Chem- 
rock's plant at Rockland. Grefco, a subsid- 
iary of General Refractories Co., operated 
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two perlite mines in New Mexico. At the 
Rockland plant, perlite was expanded and 
sold locally as a filter aid. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
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yearend. 

Output of 7.9 million short tons of con- 
struction sand and gravel in 1984 was the 
highest reported since 1979 when about 11 
million tons were produced. In 1979, the 
unit price of sand and gravel was $1.85 
(f.o.b. plant); in 1984, it was $2.44. National- 
ly, the unit price was $2.27 in 1979 and $2.90 
in 1984. 


Table 4.—Maine: Construction sand and gravel sold or used in 1984, 


by major use category 
antity Value Value 

Use (thousand (thou- per 

Short tons) sands) ton 
Concrete aggregatckk „„ 552 $2,112 $3.83 
Plaster and gunite anden „„ W W 9.46 
Concrete products _-—-—-—-------------------------------—- W W 3.00 
Asphaltic concrete ~ — - - - - - - - - - Lc L2 222222222222222222- 607 2,350 3.87 
base and coverings -—--—------------------—------ 2,580 4,446 1.72 
E NEA N A NET EE mr; 8 637 1,422 2.23 
Snow and ice control- - - - - - --- ------------------—---- 357 836 2.34 
ilroad ballast lone . de W W 4.17 
eine . ß Li mI ce 3,152 8,060 2.56 
Total OF average... i ee ͤw-w- 7,885 119,228 2.44 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Data do not add to total shown because of independent rounding. 


Table 5.—Maine: Construction sand and gravel sold or used by producers, by county 


(Thousand short tons and thousand dollars) 


1979 1984 
Quantity Value Quantity Value 
e 1,019 2,050 515 2,095 
ME 1,109 1,855 1,028 2,481 
m 1,986 3,476 1,193 3,168 
8 345 851 165 526 
m 552 1,182 578 1,266 
ei 593 908 417 622 
-— 395 966 353 1,372 
"€ 300 478 319 625 
ea 170 288 236 589 
Ses 1,694 3,106 782 1,668 
MA 246 489 145 243 
we 83 124 304 395 
z^ 458 782 345 1,194 
T 588 1,077 259 701 
UH 335 506 343 
es 1,200 2,396 935 1,985 
EN 11,022 20,534 7,885 19,228 


1Data may not add to totals shown because of independent rounding. 


The eight leading producers (see table 6) 
in 1984 accounted for 50% of the State’s 
production and operated 43% of Maine’s 
218 active pits. The Maine Department of 
Transportation, with operations in 13 of the 
State’s 16 counties, produced 15% of the 
State’s total output from 70 pits. 

Stone.—Stone production is surveyed by 
the Bureau of Mines for odd-numbered years 


only; therefore, this chapter contains only 
estimates for 1984. Data for even-numbered 
years are based on annual company esti- 
mates made before yearend. 
Crushed.—Output of crushed stone in- 
creased 53% in 1984, recovering in line with 
the improved demand from the State's con- 
struction and cement industries. Limestone, 
sandstone, marl, and traprock were the 
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types of stone mined. 


Dimension. —The State's dimension stone 
industry, inactive since the 1970's, resumed 
production in 1983 at two granite quarries, 
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marketability study on demand for granite 


one on Deer Island, the other at Jonesport. PA. 


Reopening of two more dormant quarries on 
Vinalhaven Island in 1985 was pending a 


Commodity and company 


Cement: 
Dragon Cement Co.! 


Cla 
Morin Brick Co o 


Garnet: 
Industrial Garnet Extractives Inc 


Perlite (expanded): 
Grefco Inc 


— — a — a — — —— —— — e u 


ianbro Corp ------------ 
Harry C. Crooker & Sons Ine 
R. J. Grondin & Sonn 
Lane Construction Corp.! _ _ _ _ _ 
Madawaska Brick & Block Co 
Maine Department of Trans- 


portation. 
o9 


Portland Sand & Gravel Co. Inc 


hed: 
Blue Rock Industries 
The Cook Concrete Co 


Dimension: 
aine-New Hampshire 
Granite Co 
New England tone 
Industries Inc. 


1Also stone. 


Address 


Thomaston, ME 04861.. _ 


Mosher Rd. 
Gorham, ME 04038 


Box 56A 
West Paris, ME 04289 


Star Route 

Deblois, ME 04622 

Columbia Falls, ME 
04623 


Box 177 
Thomaston, ME 04861 


Box D 

Pittsfield, ME 04967 
R.F.D. 4, Old Bath Rd. 
Brunswick, ME 04011 
Rural Route 4, Box 65 
Gorham, ME 04038 


Box 627 
Presque Isle, ME 04769 


R.D. 1, Box 250 
Madawaska, ME 04765 
Augusta, ME 04333 _ ET 


Gray Rd. 

Cumberland, ME 04021 
Box 209 

Fairfield, ME 04937 


58 Main St. 
Westbrook, ME 04092 
150 Causewa St. 
Boston, MA 02114 


Box 357 
Union, ME 04862 


Box 207 

Milford, NH 03055 
Providence Pike 
Smithfield, RI 02917 


facing blocks. 


Table 6.—Principal producers 


Type of activity 


Quarry and plant 
Pits and mills 


Pit and plant 
Pits and plants 


Pit and plant 
Pits and plants 


Quarries and mill 
Quarry and mill 
Quarries and mill 


1State Mineral Officer, Bureau of Mines, Pittsburgh, 
3State Geologist and Director, Maine Geological Survey, 
Augusta, ME 
Geologist, Maine Geological Survey, Augusta, ME. 


County 


Knox. 


Androscoggin and 
Cumberland. 


Oxford. 

Franklin. 

Washington. 
Do. 


Knox. 


And > Fr anklin 9: 
Hancock, Somerset. 
Lincoln and Sagadahoc. 


Cumberland and York. 


a H Franklin, 


Cumberland, Somerset, 
York. 


Cumberland and 
Kennebec. 
Cumberland. 


Knox. 


Washington. 


Hancock. 


The Mineral Industry of 
Maryland 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau. of Mines, U.S. Department of the Interior, and the Maryland Geological Survey 
for collecting information on all nonfuel minerals. 


By William A. Bonin’ 


In 1984, Maryland's nonfuel mineral pro- 
duction, which also included very large 
shipments of cement, was valued at $241.7 
million. This $42.3 million increase was 
21% over that of 1983, the former record 
high. The leading commodities in terms of 
value were cement, crushed stone, construc- 
tion sand and gravel, common clay and 
shale, dimension stone, industrial sand, ball 
clay, and peat. 

Water-granulated blast furnace slag was 
processed for slag cement, and air-cooled 


iron slag and steel slag was used for con- 
struction aggregate and as road base and 
fill material. Gypsum and vermiculite ship- 
ments were received for further processing, 
and some quicklime and hydrated lime was 
manufactured for industrial and agricultur- 
al use. 

Alumina and iron ore concentrate were 
shipped into the State for the production of 
metals. Titanium dioxide pigments were 
also manufactured. 


Table 1.—Nonfuel mineral production in Maryland? 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
2322 TERES thousand short tons 484 $1,747 347 $1,484 
Gem stones - - - -—-—-------------------—--—-———-————— NA 2 NA 2 
"MM ETETE EEE E IE E E EAA thousand short tons T 383 T 419 
J/%//CCCCöüöõö(ͤõö0ê0öꝗů—üC MINH PME do 4 W 5 W 
Sand and gravel (construction do... *10,600 *37,800 14,234 46,671 
e: 
Crushed m p P do... 19,284 80,429 *22,100 "94,000 
Dimension ______________~~__--__-____- do... 12 682 e17 864 
Combined value of cement, clays (ball clay), sand and gravel 
(industrial, 1984), and values indicated by symbol V XX 78.366 XX 98,261 
Total. cS od aA A XX 199,409 XX 241,701 
Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value” figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


*Excludes ball clay; included with “Combined value" figure. 


285 


286 MINERALS YEARBOOK, 1984 


Table 2.—Value of nonfuel mineral production in Maryland, by county: 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
VW eet e Lei (7) W Stone (crushed). 

Anne Arundel! $1,485 (3) 
Baltimore?! W Stone (crushed), clays, stone (dimension). 
Carroll! W W Cement, stone (crushed), clays. 
C ee W W Stone (crushed). 
Charles 4,816 (3) 
Dorchester W 3) 
Frederick |... W W Cement, stone (crushed), clays, lime. 
Garrett ______________ W $1,163 Stone (crushed), peat, stone (dimension). 
Harford... ------- 509 . W Stone (crushed). 
Howard -—------------ 3) W Stone (dimension). 
Kennt! 23 a 
Montgomery .......---- Q3 W 
Prince Georges 7,559 201 Clays. | 
Queen Annes 3) W Stone (crushed). 
St. Mars 376 3) 
Washington W W Cement, stone (crushed), clays. 
Wicomico o W È) 
Worcester! 1,168 3) 
Undistributed*  . 75,081 160,245 
Sand and gravel (construction) *37,800 
Stone: 

Crushed ___~________- °78,500 XX 

Dimension r 470 XX 

Nell! r 6170, 991 199,409 


"Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed. 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
asser ether crushed, or dimension, was produced; data not available by county. Total State values are shown 
tely under “Stone 
nstruction sand and gravel ' was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 
Includes Baltimore City. 
5Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Maryland business activity 


19827 1983 1984P 


Em zs ent and labor force, annual average: 


oDulBtHohn .— ß ß Ici ML M thousands 4,210 4,299 4,349 
Total civilian labor force — ~- - - - -—--- -----------------—---——- do— 2,164 2,203 2,244 
Unemployment --—-—---—----------------—--------—----——---—- do... 183 152 121 
Employment POARI 

e,, ß ß ß do... 2.0 1.9 1.6 
Nonmetallic minerals except fuels? —_——--------------—- do... 8 7 NA 
e,, Mx!!! LU LU do- 1.2 1.0 NA 

Manufacturing totaaaalll.n‚nnnlsns „„ do- 215.3 214.1 218.1 
Primary metal industrie ss - do— —— 24.8 21.0 18.9 
Stone, clay, ane wi T NAE IENE AET 8 do... 7.5 7.1 7.1 
Chemicals and ie co n ud e do— 13.2 13.1 12.5 
Petroleum and SAE . uec K ĩ 8 do— 8 8 9 

Construction) nn nc Eu ed Sm y do... 89.3 101.4 114.5 

Transportation and public utilitiess do... 88.0 87.1 90.1 

Wholesale and retail trade __ — —- - ---------------------—-- do. _ __ 406.9 427.8 449.2 

Finance, insurance, real estalllea do____ 94.6 98.8 103.8 

Servio acne tecnicos 8 do...- 386.5 413.4 440.5 

Government and government enterprises? se do. ..- 393.2 879.6 883.9 

TONG a dpd m nc LIE E. do 1,675.8 1,724.1 1,801.7 
Personal income 

)))) Eus doa LC dr Di iM UE eL en OD millions... 352,521 $57,083 862, 906 

Per capita -z aa a i ea DLL ³ d ⁰⁰ ea E a $12,299 $13,279 $14,464 
Hours and earnings: 

Total average weekly hours, production workers -—--------------------- 39.2 40.0 41.0 

Total average hourly earnings, production workers $8.78 $9.02 $9.45 


See footnotes at end of table. 
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Table 3.—Indicators of Maryland business activity —Continued 


cune clay, and nd glass r produci V 
roducetss 


Chemicals and 


Petroleum and coal Products FFF 
Construction 
Transportation and public utilities 
r — ml 
Finance, insurance, real estate |... 
Services 


Wholesale and retai 


Government and government enterprises 


Construction activity: 


Number of private and public residential units authorized 
construction 


Value of nonresidential 


Value of State road contract awards 
Shipments of portland and masonry cement to and within the Date 


Nonfuel mineral production value: 


Total crude mineral value 
Value per capitli az 


TRevised. NA Not available. 


1982" 1983 1984? 

SSS NER millions_ _ $283 $ $374 
37 De do $32,976 $36,119 $40,137 
NEM tues os do____ $52 $51 
3 tee a Peace do... $13 $15 $16 
„ do____ $38 $3 $34 
F do... $5,120 $5,418 $5,925 
CCC do $835 $735 $741 
33 Paco NE do____ $185 $189 $208 
77% K do- 3336 $371 $381 
72777 do ... $27 $27 $31 
33 EDE es do_ ___ $1,912 22,199 $2,644 
FCC do- $2,350 22, 522 $2,680 
pM ek et do... $5,665 46, 226 $6,986 
9 NE do. ... $1,752 2,063 $2,377 
SSS ANC EDEN do- $7,428 38, 421 15761 
3% do... $8,587 $9,097 9,761 
rr! te ae 1, 39,799 36,302 
CC millions 3910.5 $963.4 31, 368.3 
OE PCT: do... $219.9 $250.1 $331.0 
thousand short tons 1,158 1,979 1,480 
5 P millions 3171.0 $199.4 $241.7 
a ee pase a Ble $40 $46 $56 


PPreliminary. 
5 of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
O Bareau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


a Parimenti of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
U.S. Bureau of Mines 


Trends and Developments.—The State's 
nonfuel minerals industry in 1984, as in 
1983, showed significant gains in both pro- 
duction and value. The combined value of 
construction sand and gravel and crushed 
Stone production was $141 million, 1996 
over that of 1983. Also, the value of cement 
shipments, calcined gypsum for wallboard 
manufacturing, and ball clay for the manu- 
facture of floor and wall tiles and sanitary 
ware increased 25%, 12%, and 10%, respec- 
tively, over that of 1983. Sales of exfoliated 
vermiculite used in insulating fill and fire- 
proofing increased 14%. Because these min- 
eral commodities were used in residential 
and commercial construction, the State's 
construction industry appeared to have 
moved out of its recent doldrums and to 
have joined the general economic recovery. 
Also, employment in the State's contract 
construction increased to 114,500 in 1984, a 
12.996 increase over that of 1983, while total 
nonagricultural employment only increased 
by 4.5%. 

In the primary metals sectors of the 
State's economy, which included aluminum, 
copper, and iron and steel, participation in 
the general economic recovery ranged from 
“not at all" for copper to “somewhat” for 


iron and steel, and “excellent” for alumi- 
num. 

Operations remained curtailed at the cop- 
per processing plant of Kennecott Refining 
Corp. The Curtis Bay refinery near Balti- 
more remained closed following its shut- 
down in mid-1983. At the State's sole in- 
tegrated steel mill at Sparrows Point, 
Bethlehem Steel Corp. shipped 25% more 
pig iron in 1984 than in 1988, whereas total 
U.S. shipment increased only 6% for the 
same period. According to the National 
Academy of Engineering, the Nation's steel 
industry had been declining for 25 years 
and had yet to hit bottom. Several more 
years of steel company mergers, mill shut- 
downs, and company bankruptcies were 
predicted before the industry stabilized and 
was scaled down to profitability. The quan- 
tity and value of primary aluminum pro- 
duction at the reduction plant of Eastalco 
Aluminum Co. in Frederick increased by an 
estimated 15% and 32%, respectively, over 
that of 1983 while total domestic production 
increased by 11%. Also, compared with 1983 
levels, employment in the State's primary 
metal sector fell by 10% to 18,900 workers, 
while employment in fabricated metals in- 
creased by 1% to 8,700. 
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Legislation and Government  Pro- 
grams.—The Maryland Geological Survey 
(MGS) conducted applied research in hydro- 
geology and hydrology, environmental geol- 
ogy and mineral resources, coastal and 
estuarine geology, and archeology. MGS 
expenditures of $1.9 million in fiscal year 
1984 were about equal to 1983 funding 
levels. Mineral resources aspects of the 
MGS programs included publication of two 
quadrangle geologic maps, an impact study 
of underground coal mining on surface and 
ground water, evaluations of mineral 
resource-mined land inventory, and geolog- 
ic framework studies of Chesapeake Bay 
and the inner Continental Shelf. MGS also 
hosted the 20th Forum on the Geology of 
Industrial Minerals. 

The U.S. Bureau of Mines conducted min- 
erals and materials research at its Avon- 
dale Research Center in Prince Georges 
County. Major areas of mineral research 
include the fields of flotation, corrosion, 
electrodeposition, secondary metallurgy, 
characterization of metals and minerals, 
particulate mineralogy, and process evalua- 
tion. Its work was equally divided between 
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basic and applied research. 

Foreign Oceanborne Commerce.—The 
Port of Baltimore continued to maintain its 
position, second only to New York, as the 
most important container and general cargo 
port on the East Coast. Additionally, the 
downward trend of mineral commodities in 
overall foreign trade was reversed. 

Export trade in coal, which in 1983 re- 
corded its worst year, was 7.2 million short 
tons in 1984—a 5% increase over that of 
1983. Coke exports (including asphalt, pe- 
troleum coke, and pitch) reached 61,000 
tons, up 30% from that of 1983. Export 
trade in fertilizer and fertilizer materials 
was 2,000 tons in 1984, 60% over that of 
1983. 

Import trade in minerals and materials 
included alumina, clay, ferroalloys, fertiliz- 
er and fertilizer materials, gypsum, iron 
and manganese ores, miscellaneous ores 
and concentrates (including chrome ore), 
and petroleum and petroleum materials. 
All posted large gains in tonnage as import 
trade in these commodities reached 9.3 
million tons, 51% over that of 1983. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Lehigh Portland Cement Co., a 
subsidiary of the West German company 
Heidelberger Zement AG, at Union Bridge, 
and Lone Star Cement Inc., at Hagerstown, 
produced portland and masonry cements. 
At Lime Kiln, Coplay Cement Co., a sub- 
sidiary of France’s Société des Ciments 
Francais, produced only portland cement. 
Shipments and value of both portland and 
masonry cement increased 14% and 25%, 
respectively, over that of 1983. 

Also, Atlantic Cement Co. Inc., a wholly 
owned subsidiary of Newmont Mining 
Corp., produced slag cement at its plant at 
Sparrows Point. The company had process- 
ing facilities adjacent to the “L” blast fur- 
nace of Bethlehem Steel at Sparrows Point. 
Molten slag was tapped from the furnace 
and entered a blow box, where the hot slag 
falling into cold water was fractured and 
granulated. The slag, which at this point 
has a moisture content of about 6%, was 
conveyed to intermediate silos and later 
trucked to stockpiles near the processing 
facility from which it was conveyed by belt 
loader to the processing plant and dried in a 
fluid bed dryer. The slag was then finely 
ground in a ballmill and stored in two 


20,000-short-ton-capacity inverted silos. The 
slag cement, called Newcem, was shipped by 
truck and barge to East Coast terminals 
from Massachusetts to South Carolina. 
Company-owned, oceangoing barges, having 
capacities of 17,000 tons, were used for 
transport. The $77 million plant, which 
began operation in mid-1982, had an annual 
capacity of 800,000 tons. The facility, which 
was run by 9 people per shift, operated 24 
hours per day and 7 days per week with a 
total work force of 61 people. 

The Union Bridge plant of Lehigh Port- 
land was shut down for 24 days after the 
walkout of 160 union workers. The strike 
began on May 24 when the company re- 
jected a proposed contract patterned after 
another union agreement with Lone Star 
Industries Inc., a cement company not re- 
lated to Lehigh Portland. Late in the year, 
Coplay Cement, which also operates a ce- 
ment plant in Nazareth, PA, acquired the 
Kentucky-based Louisville Cement Co. 
Louisville Cement operated plants at Speed 
and Logansport, IN. 

Clays.—Common clay and shale was 
mined for the production of lightweight 
aggregate and the manufacture of bricks 
and portland cement. The quantity and 
value of the State's production decreas- 
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ed 28% and 15%, respectively, from that of 
1983. Whereas, total U.S. production of 
common clay and shale for construction 
materials increased for the second consecu- 
tive year, reversing the downward trend 
that had persisted from 1978 to 1980. Total 
domestic production and value increased 
8% and 12%, respectively, over that of 1983. 

Ball clay was mined for the manufacture 
of wall and floor tiles, ceramics, and sani- 
tary ware. Production remained unchanged 
from that of 1983, while value increased 
10%. Maryland was one of only seven States 
that produced ball clay. 

Gypsum (Calcined).—Crude gypsum im- 
ported from Canada was calcined by Na- 
tional Gypsum Co. and United States Gyp- 
sum Co. at plants in Baltimore for manu- 
facturing wallboard. Production and value 
increased 8% and 12%, respectively, over 
that of 1983. 

The SCM Pigments Div. of SCM Corp. in 
Baltimore was one of seven domestic compa- 
nies in 1984 that sold a total of 780,000 short 
tons of byproduct gypsum, valued at $6.5 
million, principally for agricultural use and 
also for wallboard manufacturing. Some 
byproduct gypsum, obtained from SCM, was 
mixed with natural gypsum and commer- 
cially used in the manufacture of wallboard 
at the Baltimore plant of U.S. Gypsum. 

Lime.—At its Woodsboro plant in Fred- 
erick County, S. W. Barrick & Sons Inc. 
produced industrial and agricultural lime, 
as well as crushed limestone. Production at 
1,000 short tons remained unchanged from 
that of 1983, but value increased by 9% to 
$419,000. Of total production, 4,000 tons was 
hydrated, and 3,000 tons was quicklime. 

Peat.—Garrett County Processing & 
Packaging Corp. mined reed-sedge and hu- 
mus peat near the town of Accident in the 
western corner of the State. About 85% of 
the processed material was sold in bulk for 
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agricultural application. The remainder 
was packaged and sold as a soil conditioner 
under the trade name Free State Peat. 
Production increased by 25% to 4,500 short 
tons, and value increased 14%. 

Sand and Gravel.—Construction. tion: 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

A total of 14.2 million short tons of 
construction sand and gravel valued at 
$46.7 million, f.o.b. plant or mine, was 
produced in Maryland in 1984, an increase 
of 34% and 23%, respectively, over that of 
1983. Production, as reported by the State’s 
producers to the U.S. Bureau of Mines, was 
the material that was actually sold or used. 
Stockpiled production was not reported un- 
til it was sold or consumed. 

In 1984, production was reported from 83 
operations that included 41 with stationary 
and/or portable processing plants, 38 oper- 
ations with no plants or not specified, and 4 
dredging operations. 

Industrial.—Harford Sands Inc. Joppa, 
produced industrial sands at its Magnolia 
operation in Harford County. Products in- 
cluded abrasive, filter, foundry, and special- 
ty sands. Specialty sand was used in sand 
traps on golf courses, foundry sand was used 
for cores and molds for casting common 
metals, filter sand was used in treating 
water supplies, and abrasive sand was used 
for sandblasting. 

Slag—Iron and Steel.—Two companies at 
processing facilities on the property of 
Bethlehem Steel at Sparrows Point pro- 
duced water-granulated, air-cooled, and 
expanded iron slag. Another company, also 
at Sparrows Point, processed steel slag. 


Table 4.—Maryland: Construction sand and gravel sold or used in 1984, by major use 


category 
antity Value Value 

Use E (thou per 

tons) san ton 
Asphaltic concreekk „ 1.734 ,845 37 
Concrete aggregate |... eee»! 4,446 13,942 3.14 
Concrete products nc Lum ee ee ee 959 2,879 3.00 
Kb x let ce a cir KM xy LAE le 1,696 4,761 2.81 
Plaster and gunite sands ______________~_~______~___~_-~______-_ 36 115 3.19 
Road base and coverings --------------------------------- 2,100 4,590 2.19 
Snow and ice controᷣ!l!lunliuũ t 10 40 4.00 
Qo S NEL DE o EP y d EN 9,252 14,498 4.46 
Total! or average 14,234 46,671 8.28 


1Data may not add to totals shown because of independent rounding. 
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Atlantic Cement produced a finely 
ground, water-granulated iron slag product 
called Newcem, a slag cement that is mixed 
in a 50-50 blend by weight with portland 
cement. The resultant concrete has a great- 
er compressive strength, but has a longer 
curing time than concrete made with stand- 
ard portland cement. 

At its 5,000-short-ton-per-day plant, 
Maryland Slag Co. processed air-cooled and 
expanded iron slag into 15 different prod- 
ucts. The company is presently operating 
under a contract with Bethlehem Steel to 
remove iron slag from Bethlehem Steel’s 
“H,” “J,” and “K” blast furnaces, but since 
these furnaces were shut down, Maryland 
Slag has been recovering the iron slag that 


was previously dumped into the pits of the 


three furnaces. Atlantic Cement, which had 
exclusive rights to the slag from Bethlehem 
Steel’s “L” furnace, has subcontracted with 
Maryland Slag to take slag from that fur- 
nace’s four overflow pits. The air-cooled slag 
was crushed into various sizes for use for 
road base material and as a substitute for 
natural aggregate. For some applications, 
the advantage of crushed slag over natural 
aggregate was lower density—80 pounds per 
cubic foot in comparison to 140 pounds per 
cubic foot. The expanded slag was crushed 
and sold as lightweight concrete aggregate 
for use in manufacturing building blocks. 

Processing for air-cooled iron slag began 
with the dumping of the molten material by 
ladle cars into one of three 1/2-mile-long 
slag pits. Each ladle car held two 20-ton 
ladles. The pit was filled in thin successive 
layers to allow for cooling. The solidified 
slag was processed after about a 6-week 
cooling period. Expanded iron slag was 
processed similarly except that water was 
sprayed into the hot slag creating steam, 
which fractured the slag. The fractured 
material was then excavated from the pit 
with bulldozers and dumped into a crusher. 
Free iron was separated from the slag in the 
pit using bulldozers and a 50-ton crane with 
a 50-inch circular magnet. Additional iron 
was removed from the crushed slag during 
processing using belt magnets. The reclaim- 
ed iron was sold as scrap to Bethlehem 
Steel. 

In 1984, C. J. Langenfelder & Sons Inc. 
Started operations under a contract with 
Bethlehem Steel to process steel slag from 
the basic oxygen and open-hearth furnaces. 
Maryland Slag acted as sales agent for the 
company and subleased part of the stockpile 
area to it. 
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The molten steel slag was carried from 
the furnaces in rubber-tired ladle carriers, 
dumped into a pit, and later excavated with 
bulldozers while still about 700* F. It was 
then crushed from 2-foot blocks to about a 4- 
inch size. The crushed slag was trucked to 
Stockpiles where it was cured for at least 1 
year to leach out the calcium and to allow 
for expansion. Cured steel slag was used as 
road base material. 

Shipments and value of all iron blast 
furnace slag increased 12% and 42%, re- 
spectively, from 1983 levels, while total 
domestic sales and value increased 24% and 
32%, respectively. 

Nationally, the average unit price, f.o.b. 
plant, for all iron blast furnace slag was 
$5.09 per ton. Air-cooled iron slag was $4.33 
per ton, and expanded iron slag was $11.49 
per ton. The unit value of steel slag was 
$3.28 per ton. Price information from 
granulated slag was withheld to avoid 
disclosing company proprietary informa- 
tion. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—A total of 22.1 million short 
tons of crushed stone valued at $94 million, 
f.o.b. plant, was estimated to have been 
produced in 1984, an increase of 15% and 
17%, respectively, over 1983 production. 

The Arundel Corp., using low-interest 
rate industrial development bonds, began 
improving crushed stone quarrying oper- 
ations at its Greenspring Quarry in Balti- 
more. The 15-year plan for the 360-acre site 
included sequential land use for residential 
development and an office park. Also, Rock- 
ville Crushed Stone Inc. proposed to open a 
stone quarry and processing plant on 500 of 
its 1,800 acres of land in the community of 
Boyd in Montgomery County. 

Genstar Stone Products Co., the State’s 
largest producer of crushed stone and 1 of 
the top 10 producers, mined white calcite by 
surface and underground methods from a 
high-purity layered marble member within 
its crushed stone quarry in Texas, 12 miles 
north of the Inner Harbor. Fillers, includ- 
ing ultrafines, were produced at the on-site 
plant and marketed throughout the Eastern 
United States and Canada for use in paint, 
plastics, paper, caulks and sealants, and 
adhesives. 

Dimension.—A total of 221,000 cubic feet 
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of dimension stone, valued at $864,000, f.o.b. 
plant, was estimated to have been produced 
in 1984. The 65,000-cubic-foot increase in 
quantity and the $182,000 increase in value 
represented 42% and 27% gains, respective- 
ly, over 1983 levels. 

Production included granite gneiss, 
quartzite, sandstone (which was sold in 
irregular shapes), cut stone, rough blocks, 
flagging, and a small amount of veneer. 

Titanium Dioxide (Pigments).— The pig- 
ment plant of SCM in Baltimore produced 
titanium dioxide pigments for use in lac- 
quers, paint, paper, plastics, and varnishes. 
Annual plant capacity was 66,000 short tons 
by the sulfate process and 46,000 tons by the 
chloride process. 

Total domestic production and consump- 
tion reached new record high levels in 1984 
because of continued economic expansion 
and increased demand from the homebuild- 
ing industry. There was a 5% increase in 
production and a 3% increase in consump- 
tion over 1983 levels. Imports rose by 11%. 
Notable changes were increases in con- 
sumption for paints and plastics and a 
sharp decrease in consumption in paper. 

Vermiculite (Exfoliated).—The Construc- 
tion Products Div. of W. R. Grace & Co. at 
Muirkirk in Prince Georges County exfoli- 
ated South Carolina-mined vermiculite. 
Most of the production was used in insulat- 
ing fill and Monokote fireproofing. Sales 
value increased 14% from that of 1983. 


METALS 


Aluminum.—Alumax Inc., the fourth 
largest domestic aluminum producer, op- 
erated one of its three U.S. smelters in 
Frederick. The company's Eastalco reduc- 
tion plant near Buckeystown in Frederick 
County has an annual rated capacity of 
176,000 short tons, 29% of Alumax's domes- 
tic capacity. 

As the economic recovery that began in 
mid-1983 continued into early 1984, Alumax 
continued to start up potlines at its Eastalco 
reduction plant, and by the end of January, 
production was up to 100% capacity. How- 
ever, metal prices began to decline in Janu- 
ary as U.S. and world inventories increased. 
To offset this trend, the Eastalco smelter, 
through selective pot shutdowns in October, 
went from operating 100% to 87% capacity, 
where it remained for the rest of the year as 
foreign sources of aluminum gained a larger 
share of the U.S. market and net imports 
rose to a record high. 

In April, Kaiser Aluminum & Chemical 
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Corp. resumed operations at its Halethorpe 
heavy-press extrusion plant following ratifi- 
cation of a 5-year labor agreement. The 
plant had been closed since October 1983 
after the local union of the United Steel- 
workers of America rejected the company’s 
offer of reduced wage and benefit conces- 
sions. The Halethorpe facility supplied 
extruded aluminum materials to the aero- 
space, aircraft, and transportation indus- 
tries. The new labor agreement allowed the 
reopened plant to more effectively meet 
competition in those markets. 

Copper.—Operations remained curtailed 
at Kennecott’s refinery near Baltimore. The 
plant had been shutdown since mid-1983. 
Prior to its shutdown, the refinery had been 
processing primary toll material and had 
been on a reduced work schedule since 
January 1983. The refinery, using the 
electrolytic process and mostly primary 
feed, had produced cathode and rod. It had 
an available annual capacity of 200,000 
metric tons. 

For the domestic industry, 1984 was a 
paradoxical year. Prices fell sharply to the 
lowest level since the 1940’s in real terms. 
While production was stable, shipments 
increased and inventories declined. The 
average producers price for cathode of 66.85 
cents per pound was the lowest average for 
the past 5 years, yet deliveries to customers 
as reported by the American Bureau of 
Metal Statistics were almost 12% higher 
than in 1983 and came close to matching 
the deliveries reported in 1979, the indus- 
try’s previous record year. Also, compared 
with that of 1979, U.S. mine, smelter, and 
refinery production were sharply reduced, 
while similar data for the rest of the world 
indicated greater output. 

In March, American Telephone & Tele- 
graph Co. (AT&T) initiated the planned 
shutdown of its Baltimore copper cable and 
wire plant, citing increased use of fiber 
optics in lieu of copper in telecommunica- 
tions. The phaseout of AT&T’s Baltimore 
Works over a 12- to 18-month period was 
expected to affect 3,500 workers. A partial 
cutback in 1983 reduced the plant’s work 
force by 1,353, including 450 layoffs and 370 
transfers to other AT&T facilities. 

Iron and Steel.—The year 1984 witnessed 
a revival in the U.S. steel industry as raw 
steel output increased by 11% over that of 
1983. The revival was strong for the first 5 
months of the year, as operating rates rose 
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as high as 80% of capacity in March, April, 
and May. Output held up well through 
June. However, in the second half of the 
year, production fell significantly and con- 
tinually from July through December, 
which registered the lowest volume of the 
year 


Construction activity at the Sparrows 
Point plant of Bethlehem Steel Corp. peak- 
ed in September with about 500 tradespeo- 
ple working on the $250 million continuous 
slab caster that was scheduled to start up in 
the first quarter of 1986. A second slab 
caster at Burns Harbor, IN, was scheduled 
to go into operation in the second quarter of 
1986. Along with the caster at the compa- 
ny's Steelton, PA, plant, the four would be 
able to cast about 60% to 65% of Bethle- 
hem's semifinished steel requirements. Con- 
tinuous casters were expected to improve 
quality, increase yield, provide significant 
energy savings, and increase productivity. 
Continuous casting produces steel with ex- 
cellent surface and internal qualities, which 
led to improved quality of plates, rails, rods, 
Sheets, and tinplate. The company also 
announced plans to spend $60 million to 
upgrade plate, steel, and tin mills and a 
Galvalume sheet line at Sparrows Point. At 
midyear, two blast furnaces were continu- 
ing production and four open-hearth fur- 
naces and two basic oxygen furnaces (BOF) 
were converting iron to steel. However, at 
yearend, the Sparrows Point plant was 
operating with only its “L” blast furnace 
and one BOF. Sluggish steel sales prompted 
the shutdown of furnaces. The resulting 
400-worker layoff left the plant with 2,400 
on indefinite layoff and about 11,000 em- 
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ployees on the payroll. 

Stainless Steel.—The Baltimore Works of 
Ohio-based Armco Inc. produced stainless 
steel, vacuum-refined alloy steel in ingots, 
forging billets, bar, rod, and wire, and 
specialty shapes. It was the company's main 
stainless steel plant and had the third 
largest market share in the industry. 

Eastern Stainless Steel Co. (ESS), a divi- 
sion of Eastmet Corp., produced stainless 
steel in coils, flat bar, plates, sheet, and 
strip. The Baltimore-based company was 
the largest domestic producer of stainless 
plate. At yearend, in light of its weak 
financial performance, Eastmet was ex- 
ploring, with the help of an investment 
banking firm, options ranging from raising 
capital to selling the company. Eastmet had 
a third quarter net loss of $7.9 million— 
more than twice the loss of the previous 
year. The company attributed the loss to its 
problems in producing stainless steel plate 
and “a softening in the market for stainless 
steel products and accompanying price ero- 
sion." A defective cooling mechanism on the 
continuous caster was creating serious sur- 
face defects in heavy gauge plate, requiring 
extensive reworking to bring the steel up to 
commercial quality. Plate accounted for 
about one-half of ESS's production with 
most of the other one-half consisting of 
stainless steel sheet. During September, 
ESS operated at only 60% of capacity, 
compared with 85% in June. Also in Sep- 
tember, the facility was shut down for a 
week because of poor demand. 


p Mineral Officer, Bureau of Mines, Pittsburgh, 


Table 5.—Principal producers 
Commodity and company Address Type of activity County 
Aluminum: 
Eastalco Aluminum Co 5601 Manor Woods Rd Reduction plant Frederick. 
(Alumax Inc.) Frederick, MD 21701 
— j 
Coplay Cement Co. (Société des 4120 Bucke Pike Quarry and Do. 
Ciments Francais). Lime Kiln, Box D plant. 
Frederick, MD 21701 
Portland and maso 
Lehigh Portland C Cement Co. Box L e eaeeneN Carroll. 
(Heidelberger Zement AG)? Union Bridge, MD 21791 
Lene Star Cement Inc.. Box 650 edd cen ers Washington. 
Hagerstown, MD 21740 
M ^ 
clay: 
rus Industrial Minerals Co., 9420 Pulaski Highway Pit and plant Baltimore 
rus Mines Corp. Baltimore, MD 
Common clay: 
Baltimore Brick Co 9801 Rocky Ri 7 . Frederick 
nx Ridge, 21778 
Lehigh Portland Cement Co- Bo Pits and plant Carroll and 
Union Bridge, MD 21791 Frederick. 
Victor Cushwa & Sons Ine Rouge Rd. & Route 68N Pil Washington. 
x 
Williamsport, MD 21795 


See footnotes at end of table. 
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Table 5.—Principal producers —Continued 
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Commodity and company 
Copper: 
Kennecott Refining Corp.W 
G 
8 
SOM COP SCM Pigments 
i a 
National G Co., Gold 
Bond B Products. 
United States Gypsum Co 
Iron and steel: 


Armco Inc., Stainless Steel Div.. 


Bethlehem Steel Corp . 
Eastern Stainless Steel Co., a divi- 
sion of Eastmet Corp. 


Lime: 
S. W. Barrick & Sons Inc. 


nstruction: 
Charles County Sand & Gravel 

Co. Inc. 
Genstar Stone Products Co. 


Silver 3 Sand Gravel & Con- 
York Building Products Co. 


Inc. 
Industrial: 
Harford Sands Inc.  .. 


Slag: 
sa 
Atlantic Cement Co. Ine 


land Slag Co 
e Arundel Corp. ) 
Steel: 


Stone: 
Crushed: 
The Arundel Cord 


Genstar Stone Products Co 


Rockville Crushed Stone Inc- 


Dimension: 
Butler Artcraft Stone Corp 


Titanium dioxide ments): 
SCM Corp., ents Div 


Vermiculite (exfoliated): 
W. R. Grace & Co., Construction 
Products Div. 


1 Also crushed stone. 
2Also common clay and shale. 
Shut down since mid-1983. 
*Also calcite. 
5 Also construction sand and gravel. 


C.J. Langenfelder & Sons Inc 


Addrees 


Kenbo Rd. 
Curtis Bay, MD 21226 


3901 Glidden Rd. 


Baltimore, MD 21226 


2301 South Newkirk St. 
Baltimore, MD 21224 
500 antine Rd. 
Box 3472 

Baltimore, MD 21226 


8501 East Biddle St. 
Box 1697 
Baltimore, MD 21203 


S ws Point, MD 21219 
Mill Rd. 


7100 Ro 

ad Reiling] 21222 
Box 1975 

Baltimore, MD 21203 


Woodsboro, MD 2179889 


RFD 1 
Accident, MD 21520 


Waldorf Industrial Center 
Box 548 


Waldorf, MD 20601 
Executive Plaza 4 
11850 McCormick Rd. 
Hunt Valley, MD 21031 
4714 St. Barnabus Rd. SE. 
Temple Hills, MD 20748 
910 Old Philadelphia Rd. 
rdeen, 26820 


Box 25 
40 Fort Hoyle Rd. 
Joppa, MD 21085 


Box 6687 
Sparrows Point, MD 21219 


Sparrows Point, MD 21219_ _ ___ 


8427 Pulaski ci Highway 


Baltimore, MD 21221 


110 West Rd. 
Baltimore, MD 21204 


Executive Plaza 4 
11350 McCormick Rd. 
Hunt Valley, MD 21031 


Box 407 
al Pine my D Dona dia Rd. 


eher ad, M5 21074 
795 A ptione Rd. 
Marriottsville, MD 21164 
Box 34463 

8101 River Rd. 

Bethesda, MD 20817 


3901 Glidden Rd. 
Baltimore, MD 21226 


12340 Conwa 
Beltsville, ub» 20705 


Type of activity 


Frederick. 


Garrett. 


Anne Arundel, 
Charles, St. 


Baltimore. 


Prince Georges. | 


Montgomery. 


Baltimore. 


Howard. 


Montgomery. 


Baltimore. 


Prince Georges. 


The Mineral Industry of 


Massachusetts 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Massachusetts Department of 
Environmental Quality, Office of the State Geologist, for collecting information on all 


nonfuel minerals. 


By L. J. Prosser, Jr., and Joseph A. Sinnott? 


The value of nonfuel mineral production construction industry, resulted in a 24% 
in Massachusetts surpassed the $100 mil- increase in the combined output of the 
lion level in 1984 for the first time in the State’s four principal construction mineral 


State’s history. Demand, primarily from the commodities. 


Table 1.—Nonfuel mineral production in Massachusetts! 


Mineral . 

Quantity 

e PEN EEEE E t oer thousand short tons 237 

Lime. o rh 9m‚m c 88 do... 156 

Sand and gravel (construction -—-—-- ------------ do— €10,400 

Stone: 

Crushed: -ccs ·¹ð¹w-- ⁰⁰ do... 7,740 

Dimensions: e 1 
Combined value of gem stones, peat, and sand and gravel 

(industrial) ...— y nec XX 

77/;öÜ5ãè o i e Ee XX 


*Estimated. XX Not applicable. 


1983 


Value 
(thousands) 
$1,298 
10,671 
*36,200 


36,002 
10,488 


1,016 
95,675 


Quantity 


240 
171 
14,168 


1984 


Value 
(thousands) 

$1,212 
12,426 
42,139 
*39,000 
*11,657 
898 
107,332 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Massachusetts, by county! 


(Thousands) 
County 1982 1983 6 
Barnst able $1,655 3) ! 
Berkshire 10,624 W Lime, stone (crushed), stone 
l (dimension). 
Bibl §öÜ˙ö—Ĺ¾ðr Se a 2,662 W Stone (crushed). 
/ ˙⅛ůju. ð i 27 (3) 
EM. A eee 1,115 $4,342 Stone (crushed). 
Franklin... 2... 22-22-22 W W Do. 
Hampden ..........--------- 2,378 W Do. 
Hampshire 552 W Do. 
Midd lesen W 16,367 Stone (dimension), stone (crushed), 
sand and gravel (industrial). 
Norfolk- ß ees W Stone (crushed), clays. 
Plymouth W 1,377 Clays, sand and gravel (industrial), 
stone (dimension). 

Suffolk _—_—-—--—-------------——- 3) W Stone (crushed). 
Worcester W W Stone (crushed), peat. 
Undistributed* _______________- 27,632 37,389 
Sand and gravel (construction) XX *36,200 
Stone 

lid — n unen ee e *33,500 XX 

Dimension... 2-2. ---- r €11,399 XX 
Total. m IE F 591.548 95,675 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 
1 ie and dimension stone was produced; data not available by county. Total State values are shown separately 
under "Stone." 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Massachusetts business activity 


1982" 1983 1984 
N and labor force, annual average: 
| A Te o oa ENERO dd Rm thousands 5,750 5, 763 5,798 
| Total civilian labor force |... „ do— 3,000 2,978 9,051 
Unemployment. ... 22 L2 222 L 222 22222222222 do... 291 205 145 
Employment (nonagricultural): 
Mini 77 do— 1.1 1.0 1.1 
Man acturing total ——— — - -—------------------—— do... 640.1 632.9 675.9 
Primary metal industries do— 15.4 15.0 16.3 
Stone, clay, and glass products... ~~ do... 11.8 11.8 11.9 
Chemicals and allied product do— 17.2 16.8 17.6 
Petroleum and coal product do... 1.6 1.4 NA 
Construction do— 78.4 82.6 96.1 
Transportation and public utilities do— 120.1 118.2 122.9 
Wholesale and retail trabddteee9 9d do- 577.0 610.3 657.9 
Finance, insurance, real estatekk „ do... 168.7 171.8 177.4 
% ³ð³ðKV00 8 682.0 704.3 750.7 
Government and government enterprises do— 370.7 371.4 369.7 
CCC PP do- 22, 638.0 2,692.5 2,851.7 
Personal income 
oala a ⁵ ⁵ ß M millions $10,626 $76,746 $85,709 
Por Capita onto et le LR eic n $12, $13,318 $14,784 
Hours and earnings: | 
Total average weekly hours, production workers 39.2 39.9 40.1 
Total average hourly earnings, production workers |... $7.58 $8.01 $8.50 
Earnings by industry: 
arm inconune!Z!m! „ millions $149 $148 $172 
Don )) 8 OL. 50,289 $55,495 $62,556 
He er boire: E iach ahah EE E haste ta aa Ou act do— $26 $21 $32 
ufacturing total |... —-- -----------------———- do— $14,433 $15,415 $17,598 
Primary metal industries do- $383 340 $884 
cons clay, y Bern produetktrss 8 $277 287 $329 
Chemicals and allied product do— $488 $567 
Petroleum and coal product oac onus do— $60 $57 $65 
Constrüctioh- .—— ß ß eiue 0c $2,037 $2,326 $2,817 
Transportation and public utilities do- 234 498 $3, 
Wholesale and retail trade __-______~__~_____~___ -- do— $7,806 ,814 $10,218 
Finance, insurance, real estate do $3,438 $3,947 $4, 
o c a $12,320 $13,940 $15,709 
Government and government enterprises do— $6,818 $7,305 $7,7 


See footnotes at end of table. 
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Table 3.— Indicators of Massachusetts business activity —Continued 


19827 1983 1984 
Construction activity: 
Number of private and public residential units authorized... 15,469 23,007 27,450 
Value of nonresidential construction _________________ millions 3997.0 $1,106.2 $1,627.8 
aper of State road contract N 555 o cuu 0 $125.0 $228.6 
pments of portland and masonry cement to and wi e 
nd thousand short tons 1,023 1,111 1,836 
Nonfuel mineral producion s value: 
Total crude mineral values millions_ — $91.5 $95.7 $107.3 
Value per capita _. ----------------—-----—-—— ł „„; $16 $17 $19 
PPreliminary. Revised. NA Not available. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data do not add to total shown because of independent rounding. 
.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources: U 
US. 3 of Mines. 


Lg g m 


Figure 1.—Principal mineral producing localities in Massachusetts. 


Trends and Developments.—Output from 
the State's mineral producers in 1984 was 
indicative of the demand for industrial min- 
erals during an economic upswing. Clays, 
lime, construction sand and gravel, and 
crushed stone production increased com- 
pared with 1983 totals and surpassed the 


average output totals of the past 5 years. 
Housing starts, one indicator of improved 
economic conditions, increased significant- 
ly. The relationship between mineral pro- 
duction and construction activity is exem- 
plified in the following table. 
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Table 4.—Massachusetts: Mineral production and construction activity 
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Year (thousand 
Short tons) 
JJͤĩ¹ ¹ h 210 
1k ð LL LEE 259 
1 ĩÜW%³ ͥ . SI CE e 210 
JJ;;ö§%t%ĩ?ék0 ð·˙d hm! ice ents 237 
11;;;õõ/q 2-u»ö; LEAL. 240 

*Estimated. 


Sand and gravel Stone 


Lime 


(construction) (crushed) Housi 
(thousand ousing 
(thousand (thousand starts 
short tons) short tons) short tons) 
180 18,925 7,316 20,609 
170 €12,500 7,997 19,627 
135 12,003 *6,900 20,030 
156 *10,400 7,740 22,188 . 
171 14,168 eg, 400 28,860 


lFederal Reserve Bank of Boston. New England Economic Indicators, 1984 Index. Dec. 1984, p. B8. 


Legislation and Government  Pro- 
grams.—The Massachusetts Office of the 
State Geologist, Department of Environ- 
mental Quality, continued as the primary 
source of information on the mineral re- 
sources and geology of the State. Among the 
cooperative projects with the Office of the 
State Geologist was a U.S. Geological Sur- 
vey (USGS) evaluation of the environmen- 
tal effects of deep-water drilling that includ- 
ed monitoring operations of Georges Bank 
off the Massachusetts coast. The study iden- 
tified barite, a major element in drilling 
mud, as the only trace metal contaminant 
Stemming from offshore drilling. Explora- 
tion of Georges Bank ceased in 1982 when 
attempts to discover oil and gas proved 
unsuccessful. 

Compilation of a surficial geology map of 
the State by the USGS, which began in 
1940, continued in 1984; completion of the 
map was expected by 1986. Published dur- 
ing the year were bedrock geologic maps of 


the Monterey and Pittsfield East Quadran- 
gles in Berkshire County. 

Research continued at the Massachusetts 
Institute of Technology in Cambridge with 
reauthorization of the Mining and Mineral 
Resources and Research Institute program 
for 5 years. 

During the year, the U.S. Bureau of 
Mines signed a research contract with 
Foster-Miller Inc. of Waltham to develop 
better techniques for control of respirable 
quartz dust in underground coal mines. The 
4-year contract is aimed at finding methods 
of lowering exposure to dust generated by 
two types of continuous mining equipment. 

Another Bureau project involved develop- 
ment of a general beneficiation flowsheet 
for recovery of silicon carbide from granite 
waste sludge. Samples from a Massachu- 
setts dimension granite operation produced 
concentrates containing 97.7% silicon car- 
bide using a creosote-cresylic acid flotation 
scheme. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Abrasives.—Norton Co., Worcester, was 
one of five U.S. companies that manufac- 
tured nonmetallic crude artificial abrasives 
in 1984. In Northboro, Norton began con- 


struction of a 100,000-square-foot, $10 mil- ` 


lion research and development facility for 
its ceramics division. The facility is schedul- 
ed for completion in early 1985 with eventu- 
al employment of 130. Manufacture of pilot- 
line quantities of aluminum oxide powder 
designed for magnetic media applications 
continued at the Northboro site. 
Washington Mills Abrasive Co., North 


Grafton, processed emery purchased from 
the DeLucca Mine near Peekskill, NY, and 
fused aluminum oxide from a company- 
owned plant in Ontario, Canada. 

General Abrasives Div. of Dresser Indus- 
tries Inc. continued operations at two plants 
in Massachusetts. Natural abrasive corun- 
dum, fused aluminum oxide, and silicon 
carbide powders were processed at the 
Westfield plant. High-quality Turkish em- 
ery was processed at the Chester plant. 

Clays.—In 1984, two companies mined 
common clay for brick manufacture in 
Plymouth County, and a third mined an- 
thracite-bearing shales in Norfolk Coun- 
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ty for manufacture of lightweight aggre- 
gate. The State again accounted for about 
three-fifths of the New England region's 
clay and shale production. - 

Graphite (Manufactured).—The Stack- 
pole Corp. and Avco Corp., which were 
acquired by Textron Corp. in 1984, produced 
high-modulus graphite fibers in Middlesex 
County. Domestic output of high-modulus 
fiber in the past decade increased from 48 to 
1,174 short tons. Massachusetts accounted 
for over 1596 of the 1984 U.S. production of 
this fiber, which was sold primarily to the 
aerospace industry. 

Gypsum (Calcined).—United States Gyp- 
sum Co. near Boston imported gypsum from 
company-owned mines in Canada. The 
crude gypsum was crushed and calcined for 
use in wallboard manufacture, and the 
finished board was shipped throughout New 
England for use in construction. 

Lime.—The State's lime industry consist- 
ed of two companies operating in Berkshire 
County in western Massachusetts. These 
were the only two lime manufacturing oper- 
ations in New England since the closing of 
Pfizer Inc.'s lime plant in Connecticut early 
in 1984. 

About 9095 of the output in 1984 was 
quicklime, and 10% was hydrated lime. The 
lime was used by the agricultural, chemical, 
and construction industries. 

Peat.—Sterling Peat Co, Worcester 
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County, in north-central Massachusetts, 
was the State’s sole peat producer. Reed- 
sedge peat was mined and sold mostly for 
agricultural applications. 

Perlite (Expanded).—Whittemore Prod- 
ucts Inc. expanded perlite at the company’s 
facility in Andover, Essex County. Shipped 
by rail from New Mexico, the perlite was 
used in insulation materials and for horti- 
cultural applications. In 1984, the firm sold 
2,300 short tons of expanded perlite valued 
at $779,000. 

Sand and Gravel.—Construction sand 
and gravel production is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; therefore, this chapter contains 
only estimates for 1983. Data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Production increased after 3 consecutive 
years of decline, reflecting improved condi- 
tions in the construction industry. The 14.2 
million short tons produced in 1984 was 
significantly higher than the 10.4 million 
tons produced in 1983. However, 1984 out- 
put was still well below the 18-million-ton 
average level of production recorded in the 
early 1970’s. Construction aggregate 
shipped from other New England States, 
particularly New Hampshire, has increased 
in the past few years, supplementing Mas- 
sachusetts’ production. 


Table 5.—Massachusetts: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Value Val 

Use (thousand (thou- ue 

short tons) sands) per ton 
Concrete nnn a eee 3,401 $13,705 $4.03 
Plaster and gunite sands —-—-—-—----------------------—-----—— W W 4.96 
Concrete products _—-—--—-—-----------------------------—-—-— 133 566 4.25 
Asphaltic concrettkknkꝘn 44k 739 2,558 3.46 
Road base and covering 1,769 4,205 2.88 
eas nes re ae ae a ere ea es ee 8 1,748 3,359 1.92 
Snow and ice control. - -—------------------------—--—-—---——- 434 1,134 2.61 
Railroad ballen ee eee eee W 5.68 
Othar eoe ß ̃ñ 5,944 16,611 2.79 
Total OF AVeragO 2.2562 ee eee ee 14,168 342,139 2.97 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes road and other stabilization (cement). 


Ancludes roofing granules, other unspecified uses, and uses indicated by symbol W. 
*Data do not add to total shown because of independent rounding. 


During the year, R. M. Packer Co. Inc. 
began construction of a $250,000 roll-on-roll- 
off bulk water transport ramp in New 
Bedford for shipping sand and gravel, stone, 
and other building materials. When com- 
pleted, trucks hauling 30-ton loads will 
unload aggregate into 300- to 1,000-ton- 
capacity barges for shipment to Martha's 
Vineyard, Nantucket, Cuttyhunk, Block Is- 


land, and Long Island for use in construc- 
tion projects. The facility, which was term- 
ed one of the largest and most capable in 
New England by the New Bedford Harbor 
Development Commission, was an indica- 
tion of the continuing demand for mineral 
aggregate by the island communities along 
Massachusetts' southern coast. 
Stone.—Stone production is surveyed by 
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the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Output in 1984 of 8.4 million 
short tons was the third highest total re- 
ported in the State's history. As mentioned 
previously for other commodities used in 
construction, demand from that industry 
provided the impetus for the increased pro- 
duction. Traditionally, about three-fourths 
of the output is traprock; granite and lime- 
stone are also mined. 


Dimension.—Nationally, Massachusetts 
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ranked seventh among the 32 States pro- 
ducing dimension stone. Dimension granite 
was mined in Berkshire, Middlesex, and 
Plymouth Counties and sold primarily for 
curbing. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. exfoliated vermiculite at its 
Easthampton plant in Hampshire County. 
Output remained about the same in 1984 
compared with that of 1983. Major uses 
were for insulation and fireproofing. 


A una Mineral Officer, Bureau of Mines, Pittsburgh, 


2State geologist, Massachusetts Department of Environ- 
mental Quality, Boston, MA. 


Table 6.— Principal producers 


Commodity and company Address Type of activity County 
ciay ; 
-F Brick Co. Inne River St. CC Plymouth. 
Middleboro, MA 02346 
Plainville Corp., Masslite Div.“! Box 327 F Norfolk. 
Walpole, MA 02081 
Stiles & Hart Brick Co Box 367 HCC See Plymouth. 
Bridgewater, MA 02324 
Gypsum (calcined): 
nited States Gypsum Coo 101 South Wacker Dr. Plant: Suffolk. 
Chicago, IL 60606 
Lee Lime Corp --------— Marble St. Plant and Berkshire. 
Lee, MA 01238 quarry. 
Pfizer Incſe 2. 260 Columbia St. ä Do. 
is Adams, MA 01220 
eat: 
Sterling Peat C0o Sterling Junction, MA 01565 Bog Worcester 
Perlite (expanded): 
Whittemore Products Ine Dundee Park Plant Essex. 
Andover, MA 01810 
Sand and gravel: 
Construction: 
E. L. Dauphinais Ine 160 Worcester St., Box 488 Piti -ccana Worcester 
North Grafton, MA 01536 
Kimball Sand Co. Ine Providence Rd., Box 29 he IO? ak on Do 
Mendon, MA 01756 
S. M. Lorusso & Sons Inc 331 West St. misc 240: nuuc Norfolk. — 
Walpole, MA 02081 
Rosenfeld Washed Sand & Drawer E T Worcester. 
tone Co. Milford, MA 01757 
San- Vel Concrete Corp _ - _ — Ayer Rd. E 3252s Middlesex 
Littleton, MA 01460 
Industrial: 
Holliston Sand Co. Ine 303 Lowland St., Box 97 P: Do. 
Holliston, MA 01746 
Whitehead Bros. Coo Box 259 Poco Plymouth. 
Leesburg, NJ 08327 
Stone: 
John S. Lane & Son Ine 130 East Mountain Rd. Quarries _ __— Berkshire, Hampden, 
Westfield, MA 01085 Hampshire. 
S. M. Lorusso & Sons Inc 331 West St. ----doọo E Middlesex, Norfolk, 
Walpole, MA 02081 Suffolk. 
Simeone Cord 1185 Turnpike St. ----doọ uz Bristol and Norfolk. 
IR 55 nice, MA 02072 
ilcon Ine x Quarry .-.-- ristol. 
Acushnet, MA 02743 
Trimount Bituminous 1935 Revere Beach Parkway Quarries Essex. 
Products Co. Everett, MA 02149 
Dimension: 
H. E. Fletcher Co ______- West Chelmsford, MA 01863 Quarry ____- Middlesex. 
Williams Stone Co. Ine Box 278 ---.-do ____ rkshire. 
East Otis, MA 01029 
Vermiculite (exfoliated): 
W. R. Grace & oo 62 Whittemore Ave. Plant Hampshire 
` Cambridge, MA 02140 
1 Also sand and gravel. 


2 Also stone. 


The Mineral Industry of 
Michigan 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey Division, 
Michigan Department of Natural Resources, for collecting information on all nonfuel 


minerals. 


By James J. Hill: and Wanda J. West? 


Nonfuel mineral production in Michigan 
was valued at $1.4 billion in 1984, an in- 
crease of 19% over the $1.2 billion reported 
in 1983. This was the second consecutive 
year that the value of the State's mineral 
output increased, as Michigan's economy 
continued to recover from the recessionary 
years of 1981-82. The State ranked sixth 
nationally in value of nonfuel mineral pro- 
duction and accounted for approximately 
6% of the U.S. total. Michigan led the 
Nation in production of calcium chloride 


and magnesium compounds and in ship- 
ments of crude iron oxide pigments. The 
State ranked second in production of bro- 
mine, iodine, iron ore, peat, and industrial 
sand; third in production of crude gypsum 
and construction sand and gravel; and 
fourth in shipments of portland cement and 
pig iron. In order of value, the State's 
leading mineral commodities were iron ore, 
portland cement, magnesium compounds, 
salt, crushed stone, and calcium chloride. 
Output increased for most commodities pro- 


Table 1.—Nonfuel mineral production in Michigan! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
Clays- e o Se LI thousand short tons. - 1,199 $5,693 1,321 $5,052 
Gem stones - o a te DLE. NA 15 NA 15 
ei ß thousand short tons 1,097 8,104 1,534 10,304 
Iron ore (usable) ): _ thousand long tons, gross weight. 10,713 W 13,263 
Lie —— nv CaO thousand short tons... 503 23,142 622 30,092 
Peat na ak ³⁰˙ a ERES sr c 215 4,286 227 4,341 
S as i a ne uas e in wg do____ 1,8355 93,306 1,491 93,860 
Sand and gravel: 
Construction umen er Se do____ *23,000 *52,300 36,071 16,540 
Industrial .—. 5 do... 3,545 27,577 3,400 33,060 
Stone: 
Crüshed ß Lae eee do____ 24,763 82,152 28, 100 eg, 000 
Dimensionnmô”ôTmwôœw ~~ 2222222 do. .. 4 112 e4 é 129 
Combined value of bromine, calcium chloride, cement, iodine, iron 
oxide pigments (crude), magnesium compounds, and values indi- 
cated by symbol i XX 7882, 239 XX 1,063,214 
Total oerien sa et a ae ate dé e AN E XX "1,178,926 XX 1,408,607 
Estimated. r Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 


included with “Combined value" figure. 


XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.— Value of nonfuel mineral production in Michigan, by county! 


See footnotes at end of table. 


1982 


498 


02 C2 
SSA S888 SSA 


1.875 


(Thousands) 


1983 


SAA ANS 


zi» 


Minerals produced in 1983 
in order of value 


Stone (crushed). 
Cement, stone (crushed), clays. 


lays. 
Stone (crushed). 
Do. 
Do. | 
Cement, lime, stone (crushed). 


Sand (industrial). 
ä 


Do. 
Cement, stone (crushed). 
Stone (crushed), peat. 
Stone (crushed). 


Clays 

Stone (crushed). 

Iron ore, stone (crushed). 
Peat, stone (dimension). 


Stone (crushed). 


Stone (crushed), lime. 
Peat. 


Gypsum. 


Stone (dimension), stone euam 
Stone (crushed). 


Peat, gypsum. 


Peat, calcium chloride. 


Stone (crushed). 
Sand (industrial). 
Magnesium compounds, salt, bromine. - 
Iron ore, stone (crushed), iron oxide pigments. 
Calcium chloride, bites die her compounds, 
" bromine, lime, industrial). 
eat. 


Calcium chloride, magnesium compounds, 
bromine, iodine. 


Cement, stone (crushed), clays, peat. 
Sand (industrial), salt. 


Peat. 
Sand (industrial). 


Sand (industrial). 
Stone (crushed), stone (dimension). 


Sand (industrial), lime. 
Salt. 


Peat. 

Peat, lime. 

Stone (crushed), stone (dimension). 
Peat, clays. 
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Table 2.—Value of nonfuel mineral production in Michigan, by county! —Continued 


County 1982 
Tuscola ______________ W 
Van Buren .. $447 
Washten ) 2,175 
Wyüne 53,774 
Wexford. laid W 
Undistributed* |... 1751,119 
Sand and gravel (construction) XX 
Stone: 
Crushed. _ "67, 100 
Dimension *95 
e 71,035,169 
*Estimated. 
XX Not applicable. 


(Thousands) 


1983 


W 
(3) 
(2) 
$55,485 


2,182 
956,470 
€52,300 


XX 
XX 


51,178,926 


Minerals produced in 1983 


in order of value 


Sand (industrial), lime. 


Lime, cement, stone (crushed), salt, sand 
(industrial). 
Sand (industrial). 


Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


1Crawford, Montmorency, and Oscoda Counties are not listed because no nonfuel mineral production was reported. 
Construction sand and gravel was produced: data not available by county. Total State value is shown separately under 


Sand and gravel (construction).“ 


Stone, either exushed, or dimension, was produced; data not available by county. Total State values are shown 


se tely under Stone. 


Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Michigan business activity 


Employment and labor force, annual average: 


OUR NIN a o so ⅛˙A ⁰⁰yd he dti E 
Total civilian labor force__ - - - -—---------------------——— 
Unemployment 2... ee ee ie 
Employment (nonagricultural): 

Mining total? 
Metal mining? ______________________________ 
Nonmetallic minerals except fuel 
Oil and gas extraction? _________________________ 
Manufacturing total _____________________ 2222-2 
Primary metal industries 
Stone, a8 and 1 producta. ..——— c oso 88 
Chemicals 
Petroleum ond coal products______________________ 
Construction —— o ↄ ˙wüwi ] e ] ⁰ũdv yt y Bec iia Lee 


Transportation and public utilities 


Wholesale and retail trade 


Finance, insurance, real estate 
S%%%§é t y ⁊¼ y ⁵⁵ 8 
Government and government enterprises 


z p Le ur 


Hours and earnings: 
Total average weekly hours, production workers 


maining 1 hourly earnings, production workers 


Earnings by industry: 


Farm income__._~—~______~________~____ _ ALS Lcc 


Metal mining -— -— -- - - - -—----------—----————————— 
Nonmetallic minerals except fues 
Oil and gas extraction 


Manufacturing total. 


Primary metal industries 
Stone, clay, and glass products_______________..--___ 
Chemicals and allied products _____________________ 
Petroleum and coal produ ett 
Gonne LC See s EL. 
Transportation and public utilities 
Wholesale and retail trade 


See footnotes at end of table. 


ed produets 


1982" 


3,193.3 


$97,929 
$10,743 


3,223.1 
$104,017 
$11,493 
42.5 
$11.62 
$685 
94275 


$10, 410 


3,343.3 


7 
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Table 3.—Indicators of Michigan business activity —Continued 


19827 1983 1984 
Earnings by industry —Continued 
Finance, insurance, real estate millions $2,813 $3,090 $3,315 
Sr ð ſ eL ⁰⁰⁰ yd ORIS 88 do... $11,948 $13,166 $14,447 
Government and government enterprises do- $10,262 $10,755 $11,286 
Construction activity: | 
Number of private and public residential units authorized 14,276 21,638 26,474 
Value of nonresidential construction ------------------—- millions... 81.091.5 61, 193.3 81, 651.8 
Value of State road contract awards do— $186.4 $281.6 $221.5 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,871 1,527 1,993 
Nonfuel mineral production value: 
Total crude mineral valouèuukukkkkk ii e millions_ _ $1,035.2 $1,178.9 $1,408.6 
Value per capita_ d $114 $130 $155 


PPreliminary. "Revised. NA Not available. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 

2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of construction sand and gravel and crushed stone and total value of 
nonfuel mineral production in Michigan. 
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Figure 2.—Principal mineral producing localities in Michigan. 


duced in the State, with declines reported 
for iodine, magnesium compounds, industri- 
al sand, and dimension stone. 

Trends and Developments.—Several de- 
velopments occurred within the State's min- 
eral industry. Two companies agreed to sell 
their subsidiaries during 1984. Gifford-Hill 
& Co. Inc. agreed to sell Peerless Cement 
Co., a wholly owned subsidiary based in 
Detroit, to St. Mary's Cement Ltd., head- 
quartered in Toronto, Ontario, Canada. The 
Louisiana Land and Exploration Co. agreed 
to sell its Copper Range Co. to Echo Bay 
Mines Ltd. based in Edmonton, Alberta, 
Canada. The sales agreement included the 
White Pine Copper Co. complex in the 
Upper Peninsula. 

Callahan Mining Corp.'s board of direc- 
tors approved the expenditure of $11.3 mil- 


lion to bring the Ropes gold mine into 
production. The funds were to be used for 
mine development and purchase of an ore 
processing plant. 

Domtar Industries Inc. of Montreal, Que- 
bec, Canada, refurbished the gypsum mine 
and wallboard plant near Grand Rapids 
that it had purchased from Grand Rapids 
Gypsum Co. in 1981. Idle since 1980, the 
mine and plant resumed production in Feb- 
ruary. 

PPG Industries Inc., Pittsburgh, PA, be- 
gan construction of a test facility for solu- 
tion mining potash in Grant Township, 
Mecosta County. The company had been 
exploring in the area since 1976. 

Two companies announced plans during 
1984 to end their brine operations. Morton 
Thiokol Inc. closed its Marysville salt plant 
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in St. Clair County on December 31 after 
almost 85 years of operation. The Dow 
Chemical Co. was to phase out its brine 
products business in Midland over a 2-year 
period. Dow Chemical began producing 
brine products in Midland in 1890 with the 
extraction of bromine. 

In the State's steel industry, Rouge Steel 
Co., Ford Motor Co.'s subsidiary, awarded a 
$130 million contract for a continuous slab 
casting plant. The firm also announced that 
it would jointly construct and operate a 
$130 million galvanizing plant with the 
United States Steel Corp. National Steel 
Corp. began work on a new $70 million 
galvanizing line and was to invest $20 
million to modernize the Ecorse mill's steel 
processing and finishing operations. 

Employment.—Michigan’s economy con- 
tinued to expand. Michigan Employment 
Security Commission statistics showed that 
the State’s unemployment rate dropped 
from 14.2% in 1983 to 11.2% in 1984, and 
the rate in the 15-county Upper Peninsula 
area dropped from 17.5% to 14.9%. Mining 
employment in the Upper Peninsula aver- 
aged about 3,000 persons during 1984 com- 
pared with approximately 2,600 persons in 


1983. The entire State averaged about 9,400 


persons employed in mining during 1984. 

The Michigan Department of Labor re- 
ported three mineral industry strikes over 
contract renewals during 1984. Workers at 
the White Pine Copper complex in the 
Upper Peninsula went on strike on August 
1, 1983, and remained on strike throughout 
1984. About 130 workers represented by the 
United Steelworkers of America were em- 
ployed at the mine at that time. The rest 
were on a layoff status. 

Thirty-five workers represented by the 
General Teamsters Union struck Nugent 
Sand Co. Inc. of Muskegon on May 5, 1984. 
The strike was not resolved by yearend. 
Management personnel and some newly 
hired employees continued company oper- 
ations. 

Workers at Dundee Cement Co. at Dun- 
dee, represented by the United Cement, 
Lime, Gypsum & Allied Workers Union, 
went on strike on June 20, 1984. The strike, 
affecting 170 workers, was resolved on Octo- 
ber 10, 1984. 

Exploration Activities.—Michigan held 
its second metallic mineral lease sale in 
May, at which mineral rights were offered 
for lease on 50,230.54 acres of State-owned 
mineral lands in eight counties in the Up- 
per Peninsula. The State received bonus 
bids totaling $112,087.84 for mineral lease 
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rights on 23,734.08 acres in Dickinson, 
Gogebic, Iron, and Marquette Counties. The 
highest bid was $26 per acre for a 280-acre 
tract in Mansfield Township of Iron County 
that reportedly had potential for diamonds. 
The average bid was $4.76 per acre, $1 more 
per acre than the average bid in the State's 
first lease sale held in 1983. 

Six companies were reported to have 
active exploration programs during 1984. 
Eighty-three test holes, totaling 15,007 feet, 
were drilled on private and State lands. 
This does not include holes drilled near the 
Ropes gold mine that was under develop- 
ment. Several of the companies were explor- 
ing for diamonds, although there were no 
public announcements of discoveries. 

In another area of the Upper Peninsula, 
several companies applied for oil and gas 
leases in the Ottawa National Forest. Re- 
portedly, about 129,000 acres was applied 
for by July, mostly in southern Ontonagon 
County. This oil play is related to the mid- 
continent rift system and a similar play in 
Wisconsin. 

In south-central Michigan, PPG In- 
dustries continued exploring for potash 
through its subsidiary, Willmet Corp. Re- 
portedly, 10 holes were drilled in 1984. 

Shipping.—The 1984 commercial naviga- 
tion season began on March 25 with the 
opening of the American locks at Sault Ste. 
Marie and ended on January 5, 1985. The 
late closing date for the locks was caused by 
a jammed vertical lift at a St. Lawrence 
River bridge that shut down the seaway for 
about 2 weeks and the need to clear the 
seaway of ships before ice conditions set in. 
The Corps of Engineers reported that traffic 
through the locks totaled 82.4 million short 
tons in 1984, compared with 78.6 million 
tons in 1983. Mineral commodities account- 
ed for the greatest percentage of the ton- 
nage. A statistical summary of mineral 
products shipped through the locks in 1983 
and 1984 is given in table 4. 

During the 1984 shipping season, the 
Lake Carriers Association reported 57.2 mil- 
lion long tons of United States and Canadi- 
an iron ore was moved across the Great 
Lakes. This was a 12% increase over the 
51.2 million tons reported in 1983. Most 
Canadian ore traveled the St. Lawrence 
Seaway to southern Great Lakes ports with- 
out passing through the locks at Sault Ste. 
Marie. Total U.S. iron ore shipped in 1984 
was 45.9 million tons compared with 41.0 
million tons shipped in 1983. 

Michigan’s iron ore is shipped through 
Lake Superior & Ishpeming Railroad’s 
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Presque Isle terminal at Marquette and 
Chicago & Northwestern Transportation 
Co.’s terminal at Escanaba. The Presque 
Isle terminal shipping season began on May 
2 and ended on December 27. Iron ore 
shipped through the terminal totaled 4.5 
million long tons in 1984, compared with 3.5 
million tons shipped in 1983. 

The terminal at Escanaba opened on 
March 8, and the final shipment in 1984 
was on December 24. About 8.7 million long 
tons was shipped through the terminal in 
1984 compared with 7.4 million tons shipped 
in 1983. 

During 1984, Cleveland-Cliffs Steamship 
Co. announced that it planned to sell two 
lake vessels to Rouge Steel. The lake carri- 
ers are self-unloaders and will upgrade 
Rouge Steel’s iron ore shipping capability. 


Table 4.—Michigan: Mineral products 
shipped through the Sault Ste. Marie locks 


(Short tons) 
Commodity 1983 1984 
Cement 440,572 467,512 
e D EE 9,867,111 11,446,950 
ODB 62.565 ee ec m 137,131,258 40,763,507 
Iron and steel (manufactured), : 
pig iron 284,9 226,877 
Potash 2 se E 1,614,064 2,054,257 
Sit to a Det aD a ae 339,981 311,980 
Scrap (ferrous) ---—----- 22,356 76,395 
tone ans 1,708,718 1,902,828 
rr 151,408,411 57,250, 306 
r Revised. 
Includes broken stone, gravel, and sand. 
Source: Corps of Engineers, Detroit District. 
Legislation and Government  Pro- 


grams.—Several mining-related bills were 
enacted during 1984. Public Act 116 elimi- 
nated timbering and general underground 
work experience as requirements for a 
county mine inspector post. Mine inspectors 
also were required to visit all mines in the 
county once every 60 days. 

Public Act 204 provided for an inventory 
of State-owned peat lands, authorized the 
Michigan Department of Natural Resources 
to contract for the taking of peat from 
State-owned lands, and provided for the 
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disposition of royalties and proceeds ac- 
crued from peat lands. 

Public Act 337 amended the State's “Sand 
Dune Protection and Management Act of 
1976" by increasing fees and bonding re- 
quirements of sand dune mining operations. 
Fees were increased from 1 cent to 10 cents 
per short ton of sand mined to fund the 
State's surveillance, administration, and 
enforcement of the Sand Dune Protection 
and Management Act. Bonding require- 
ments were increased fivefold. 

The Michigan Geological Survey Division 
continued to provide information on the 
State's geology and mineral resources to 
State and local officials and the public. The 
Survey staff completed a draft of a new 
State bedrock geology map that was in the 
process of being digitized. Several staff 
members worked on a land exchange with 
the U.S. Forest Service. The exchange, to 
consolidate State and Federal surface and 
mineral ownership, involved 14,305 acres in 
13 counties. 

The State received $1,213,250 from the 
Federal Government in fiscal year 1984 as 
its share of funds generated by activities on 
national forest lands (timbering, mineral 
leasing, recreation, user fees, etc.). This 
compared with $943,500 the State received 
in fiscal year 1983. Michigan also received 
$1,275,610 from the Federal Government as 
“payments in lieu of taxes” that go to local 
governments for Federal tax-exempt lands 
in the State. 

In fiscal year 1984, the U.S. Bureau of 
Mines expended $482,207 for active con- 
tracts and grants with industrial firms, 
educational institutions, and consulting 
firms in Michigan. Of these funds, over 
$392,000 was awarded to Michigan Techno- 
logical University to investigate the ef- 
fectiveness of diesel emission controls for 
underground metal mines. 

The Mining and Mineral Resources and 
Research Institute at Michigan Technologi- 
cal University, created under title III of 
Public Law 95-87, received $150,000 for 
operations and research from the U.S. Bu- 
reau of Mines in fiscal year 1984. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Bromine.—Michigan was one of two 
States producing bromine. Bromine was 
extracted from well brines in Mason and 
Midland Counties by Dow Chemical and in 
Manistee County by Morton Thiokol. Pro- 
duction and value were estimated to have 
been the same as in 1983. Bromine was used 
in manufacturing agricultural chemicals, 
fire retardants, well-drilling and completion 
fluids, antiknock gasoline additives, and 
other chemicals. 

In October, Dow Chemical announced 
plans to phase out its brine products oper- 
ations at Midland in the next 2 years and to 
consolidate brine production at its Luding- 
ton, MI, and Magnolia, AR, facilities that 
are more competitive. The closing would 
affect the jobs of about 200 people who 
would be reemployed elsewhere in the com- 
pany. At the same time, the company said it 
would construct two new specialty chemical 
manufacturing plants in the Midland area. 
The new plants, to cost about $25 million 
when completed in mid-1986, will make 
polymers used in products such as hot tubs, 
satellite dishes, etc., and extrusion and 
injection-molding grades of resins to be used 
in products such as refrigerator doors and 
telephones. 

Calcium Chloride.—Michigan and Cali- 
fornia were the only two States reporting 
production of natural calcium chloride in 
1984, with Michigan accounting for the 
greater share of the output. Dow Chemical 
produced calcium chloride from brine wells 
in Midland County, and Wilkinson Chemi- 
cal Corp. produced from brine wells in 
Lapeer County. Production and value were 
estimated to have increased over the 1983 
output. Dow Chemical announced that it 
would move its calcium chloride operations 
to Ludington when it phases out its brine 
well operations in Midland within the next 
2 years. 

Cement.—Michigan continued to rank 
fourth nationally in the production of port- 
land cement and seventh in the production 
of masonry cement. Sales of portland ce- 
ment increased 22% during 1984, and: ma- 
sonry cement sales climbed 27%. The value 
per short ton of masonry cement increased 
by approximately 15%, whereas the value 
per ton of portland cement remained about 
equal to the 1983 average. 


Portland and masonry cement was pro- 
duced by 5 companies at 5 manufacturing 
plants with a total of 13 kilns and at 2 
grinding plants. All of the plants produced 
Types I and II, general use and moderate 
heat, which accounted for 95% of the port- 
land cement output. Other types produced 
by one or more of the plants included Type 
III, high-early-strength; Type V, high- 
sulfate-resisting; portland-pozzolan and/or 
portland blast-furnace slag; and a water- 
proof portland. More than 7 million tons of 
raw materials was consumed in the cement 
manufacturing process. 

In order of importance, major sales of 
portland cement were shipped to ready- 
mixed concrete companies, concrete product 
manufacturers, highway contractors, and 
building material dealers. Most cement was 
shipped to consumers in bulk form by truck. 

In August, Gifford-Hill sold its Peerless 
Cement subsidiary, based in Detroit, to St. 
Mary's Cement of Toronto, Ontario, Cana- 
da, for about $20 million. The company will 
be called St. Mary's Peerless Cement Co. 

Workers at Dundee Cement went on 
Strike on June 20 over a contract dispute 
that was resolved on October 10. During 
1984, Dundee Cement established the Hans 
Gygi Foundation as a memorial to the 
company's founder. The foundation will 
provide college scholarships for the children 
of employees of Dundee Cement and its 
wholly owned subsidiaries. The first schol- 
arships were initiated in the fall of 1984. 

Medusa Cement Co. completed installa- 
tion of a kiln-monitoring device to improve 
fuel use at its Charlevoix plant. The firm 
shipped its first 1984 boatload of cement to 
Milwaukee on the Medusa Challenger on 
March 30. 

Clays.—Michigan ranked eighth nation- 
ally in production of common clay and 
shale, dropping from the seventh place 
ranking it held in 1983. Production in- 
creased about 10% in 1984 although value 
dropped 11%. Six companies produced clay 
in five counties. Alpena and Monroe Coun- 
ties accounted for most of the State's pro- 
duction. Cement manufacture consumed 
most of the State's clay and shale output. 
Other uses were for manufacturing drain 
tile, face brick, flue linings, pottery, and 
sewer pipe. 

Gem Stones.—Estimated value of miner- 
al specimens and semiprecious gem stones 
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that dealers and rockhounds collected was 
$15,000 in 1984. Agates, native copper, and 
petoskey stones (a fossil coral) were the 
most common specimens collected. Dia- 
mond exploration activities continued 
throughout 1984 with as many as five com- 
panies conducting exploration programs. 
None of the companies involved has made 
announcements of discoveries. 

Gypsum.—Michigan ranked third nation- 
ally in the production of crude gypsum, the 
highest ranking attained since 1979 when 
the State led the Nation. Production in- 
creased about 40% and value increased 27% 
because of the increased demand generated 
by the construction industry. 

Gypsum was produced from underground 
mines in Kent County operated by Georgia- 
Pacific Corp. and Domtar Industries and 
from open pit mines in Iosco County oper- 
ated by Michigan Gypsum Co., National 
Gypsum Co., and United States Gypsum Co. 
With the exception of Michigan Gypsum, 
companies calcined most of their output at 
associated plants. U.S. Gypsum shipped 
crude ore by water to its plant at Detroit in 
Wayne County. 

U.S. Gypsum’s Alabaster Mine and Na- 
tional Gypsum’s Tawas Mine, both in Iosco 
County, ranked third and seventh, respec- 
tively, in output in the United States during 
1984. 

Gypsum was used mainly in wallboard 
manufacture. Smaller quantities were used 
for agricultural purposes, building plaster, 
and cement manufacture. 

Upon completion of a $3.8 million refur- 
bishing program, Domtar Industries began 
production in February at the Kent County 
mine and wallboard plant that it acquired 
from Grand Rapids Gypsum in 1981. 

Iodine.—Dow Chemical continued to ex- 
tract iodine from well brine solutions at its 
Midland plant. Production and value were 
estimated to have declined in 1984. Iodine 
was used in animal feed additives, catalysts, 
disinfectants, inks and colorants, pharma- 
ceuticals, and stabilizers. 

Iron Oxide Pigments.—Michigan ranked 
first of four States in shipments of crude 
iron oxide pigments. All shipments originat- 
ed from stockpiles at Cleveland-Cliffs Iron 
Co.’s Mather Mine in Marquette County. 
Shipments increased 44% during 1984. 

Finished iron oxide pigments for use in 
paint and other coatings were produced by 
BASF Wyandotte Corp. at its plant in 
Wayne County. 

Lime.—Nationally, the State ranked 
ninth in the production of lime. Output 
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increased about 24% during 1984 and aver- 
age value per short ton increased $2.43. 
Production occurred in seven counties at 
eight plants. Wayne County led the State’s 
production. All companies produced quick- 
lime; one company, Marblehead Lime Co. in 
Wayne County, also produced hydrated 
lime. Michigan ranked fourth in total lime 
consumption. Lime consumed in 1984 from 
all domestic sources totaled 1,197,000 tons. 

Lime was used principally in steelmak- 
ing, alkalies, water treatment, and sugar 
refining. 

Magnesium Compounds.—Michigan led 
the Nation in production of magnesium 
compounds. Dow Chemical had well brine 
operations in Mason and Midland Counties; 
Martin Marietta Corp., Magnesia Special- 
ties Div., and Morton Thiokol each had a 
well brine operation in Manistee County. 
Production and value were estimated to 
have been approximately the same as in 
1983. Magnesium compounds were used 
mainly in producing high-temperature, ba- 
sic refractories. Other uses were in animal 
feeds, construction materials, electrical 
heating rods, fertilizers, fluxes, petroleum 
additives, and rayon. 

Dow Chemical announced that it would 
relocate its magnesium hydroxide operation 
to its Ludington plant when it phases out its 
brine operations in Midland over the next 2 
years. 

Peat.—Of the 22 States producing peat, 
Michigan ranked second in production, 
dropping below Florida's output after hav- 
ing led the Nation in 1983. Production 
increased about 6%, but average value per 
short ton dropped 4%. Production was by 13 
companies from 10 counties. Sanilac County 
was the principal producer, followed by 
Lapeer, Shiawassee, and Oakland Counties. 
Collectively, these counties accounted for 
87% of the State's output. 

Reed-sedge was the most common type of 
peat mined, followed by humus and sphag- 
num moss. Most of the peat shipped was in 
packaged form. The greatest quantity of 
peat was used for general soil improvement, 
mushroom beds, and in nurseries. 

Perlite (Expanded).— TWO companies 
expanded crude perlite mined in Western 
States. Harborlite Corp. had an operation at 
Vicksburg in Kalamazoo County, and U.S. 
Gypsum operated a plant at River Rouge in 
Wayne County. Production and average 
value per short ton dropped during 1984. 
Expanded perlite was used as a filler, as a 
filter aid, and for plaster aggregate. 

Salt.— Michigan ranked sixth of 16 States 


310 


in the production of salt. Sales increased 
10% during 1984, but average value per 
short ton dropped $5.90. Salt was produced 
at brine well operations of five companies 
operating in three counties. Wayne County, 
which had shipments from three opera- 
tions, led the State's production. Interna- 
tional Salt Co. shipped some stockpiled salt 
from its Detroit Mine that was closed in 
January 1983. Salt was used in food and 
chemical processing, for ice control, and as 
table salt. 

Morton Thiokol officially closed its Mar- 
ysville salt plant on December 31, citing 
high fuel costs, the age of the plant, and a 
decline in table salt usage. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 


MINERALS YEARBOOK, 1984 


chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Nationally, Michigan ranked third in the 
production of sand and gravel for construc- 
tion purposes. Output increased nearly 57% 
over 1983 estimates because of the surge in 
construction activity during 1984. Mining of 
sand and gravel occurred in 74 of the State’s 
83 counties at 447 pits. Oakland County led 
the State in production, followed by Wash- 
tenaw, Ottawa, and Livingston Counties. 
Collectively, these counties accounted for 
38% of the State total. The greatest amount 
of the sand and gravel was used as road 
base material and coverings. Most of the 
output was hauled to the point of end use by 
truck. 


Table 5.—Michigan: Construction sand and gravel sold or used in 1984, 
by major use category 


antity Value Value 
Use one (thousands) per ton 

Concrete Ü a ð⁵ði/ d m s 6,417 $20,548 $3.20 
Plaster and gunite sands _—-— - -----------------------—--—-———— 172 463 2.70 
Concrete produeeſ,,,rr, 8 3 809 2.42 
Asphaltic concrete ~- - —- —- ---------------—-—-—-----———----———- 4,801 8,589 1.79 
Road base and coveringꝶ)))) 11.940 26,122 2.19 
2 ⁵ ↄ RADO 1,362 2,261 1.66 
Snow and ice controulllll!l!ll!l „ 368 540 1.47 
Railroad bal... EUER AES 32 109 3.39 
GP /e dA Cane ee oye Ieee 10,646 17,099 1.60 
„ ces I pppd LLL 336,071 76,540 2.12 


Includes road and other stabilization (cement). 
2Includes roofing granules and other unspecified uses. 


Pata do not add to total shown because of independent rounding. 


Table 6.—Michigan: Construction sand and gravel sold or used by producers, by county! 


1982 1984 
Count Number antity Number annm 
y of b hess dE of 8 Th: wm 
mines short oa pusan mines short eem ee 

Alcona --—--------------—- Le 42 $83 Ld Gu m" 

Alger ——-— cte ERN 1 7 17 10 7 $9 

Allegan- ---------------—- 6 273 608 13 1,161 2,421 

Alpena -—--------------—- 10 196 373 11 221 718 
An trim 1 87 206 6 105 207 

Arenac __________________ 2 17 26 3 W W 

Baraga ----------------—- 8 141 297 8 W W 

BõÄ;» A cec 24 246 485 4 552 868 
Benze __________________ 1 60 80 1 60 100 

Berrjlén- 0 ee a es 4 W W 4 380 921 

Branengngngngngndn 9 234 533 8 261 586 

houn ---------------—- 5 155 511 7 365 511 

CY. __——---—--------——— 8 237 378 8 663 987 

Charle vo 28 194 578 3 91 158 

Cheboygan. n 2 16 29 2 W W 

Chippewa ________________ 1 178 322 3 143 256 

large ocn i ea 7 172 320 3 184 355 


See footnotes at end of table. 
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Table 6.—Michigan: Construction sand and gravel sold or used by producers, by county! 


— Continued 
1982 1984 
Count Number Quantity Number Quantity 
A of (thousand (ends of (thousand 4, Value, 
mines short tons) mines short tons) Hoan 
Clinton 9 430 $1,015 7 668 $1,318 
Delth--— 2-4. mmm Sc 4 115 498 8 390 885 
Dickinooenn 7 203 425 10 362 792 
/%Gͥõ§¹ 8 5 156 334 4 121 234 
Emmett 11 W W 9 165 216 
Gladwin _________________ 1 3 4 zÁ ane T 
Gogebic_________________ _ 23 63 82 21 186 203 
Grand Traverse... 3 37 53 3 157 161 
Gratiot __________________ 4 176 304 4 148 391 
Hillsdale ___§_§_____________ 5 391 874 4 436 1,060 
Huron = 3 167 292 13 597 861 
Ingh amm 2 W W 3 629 1,744 
I7;;õm mn! S ee 8 47 71 9 167 238 
I3)J!!! 8 n. RN A 1 35 88 
IC! eo ee? eec 3 65 174 3 71 228 
Isabella. |. |... 4 398 985 5 181 349 
Jackson 4 110 272 2 W W 
Kalamazoo |... 7 687 1,827 10 1,082 3,963 
Kalkaska_________________ 1 7 7 2 19 21 
Kent 2.5 Sos Gt hte 32 1,062 2,827 23 1,504 4,527 
Keweenaw________________ 1 17 44 1 11 23 
peer -ccn a e 8 10 715 1,440 10 1,215 2,441 
Leelanau_________________ 3 W W 3 297 W 
Lenawee ________________ _ 1 W W 3 391 957 
Livingston 11 1,234 2,804 17 1,814 4,248 
Lue... te es ol, 1 14 60 1 22 65 
Mackinac ________________ 19 121 183 4 214 258 
Macomb ________________-_ 5 594 1,831 5 914 2,720 
Manistee_________________ 2 40 58 1 W W 
Marquette 7 206 620 9 543 1.409 
P ²·˙ð»Üͥ ˙¼m̃ ͤ: ties Lea 2 36 41 1 60 60 
Mecosta _—_------------—— 2 W W 6 292 381 
Menominee ______________~_ 2 210 268 2 W W 
Missaukee |... eee 1 40 51 3 230 262 
Montcalm ________________ 2 69 142 4 257 394 
Muskegeoen 1 14 W 6 459 913 
Oakland 22 5,271 13,418 27 7,818 16,901 
III ³ĩðV. —— 4 134 307 4 93 249 
O gema 2 385 853 3 319 673 
Ontonagon________________ 10 135 156 13 343 574 
Oscoda __________________ p E 2 1 159 159 
Ots ego 11 47 80 2 W W 
Geese 11 538 1,361 9 1,874 3,792 
Presque Isle 3 281 617 4 411 891 
Roscommoonn 1 11 12 1 11 17 
Sag ina) „ 2 19 19 E SN RM 
St. Jos een 2 W W 3 256 466 
Sanil ase 1 W W 3 187 343 
Schoolcrafff,t us EE c 5 127 200 
Tuscola__________________ 15 522 991 16 836 1,305 
Van Buren 3 245 447 2 W W 
Washtenaw _______________ 14 1,269 2,175 18 2,286 4,345 
Wayne 2 350 1,266 3 1,041 1,522 
Wexford old 2 54 65 3 163 330 
Undistributed?  . |. |. |. .. 9 1,621 3,526 19 1,713 5,265 
Total ____-----------_ 437 20,567 47,726 447 36,071 76,540 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
1Bay, Crawford, Midland, Monroe, and Montmorency Counties are not listed because no production was reported. 
Includes Genesee (1982), Houghton, Lake, Newaygo, Osceola, St. Clair, and Shiawassee Counties and data indicated by 


symbol W. 


Pata may not add to totals shown because of independent rounding. 


Industrial.—Michigan ranked second na- 
tionally in industrial sand output, trailing 
Illinois by about 700,000 short tons. Produc- 
tion decreased 4% during 1984, although 
value increased about 20%. Some of the 
decline in production could be attributed to 
the environmental obstacles facing industri- 
al sand operators mining in environmental- 
ly sensitive sand dune areas. Industrial 
sand was mined by 9 companies at 13 op- 
erations in 9 counties. Ottawa and Berrien 


Counties, respectively, led the State's pro- 
duction, accounting for 44% of the total. 
Major sales of Michigan industrial sand 
were for foundry applications. Most of the 
State's industrial sand was shipped by truck 
to the point of end use. 

A 6-year battle over sand dune mining in 
southwestern Michigan ended with a settle- 
ment that could protect most of the ecolog- 
ically sensitive Bridgman Dunes. Under an 
agreement with the Natural Resources 
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Commission (NRC) and a circuit court 
judge, dune owner: Unimin Corp. was al- 
lowed to mine 44.8 acres at the site. Howev- 
er, the State would have an option to pur- 
chase 210 acres, appraised at $1.9 million to 
$2.7 million, to add to the Warren Dunes 
State Park. Martin Marietta applied for a 
mining permit in 1978, asking to mine 144 
acres. In 1981, NRC issued that permit, but 
the State attorney general and environmen- 
tal groups filed suit trying to prevent the 
mining of the sand. Martin Marietta later 
sold the property to Unimin, a New Ca- 
naan, CT, firm. 

Under the agreement, Unimin can mine 
for 10 years an area in the southeastern 
corner of the property, farthest from the 
Lake Michigan shoreline. The State has 
until November 1985 to purchase the 210 
additional acres. If the State fails to make 
the purchase, the. question of mining on 
that land reverts back to the circuit court 
judge. 

Construction Aggregates Corp. received a 
permit under the city of Ferryburg's new 
sand mining ordinance. The firm had been 
operating under a State permit issued in 
1982. The city permit required more gradu- 
al slopes around the pit and additional 
buffer areas. Construction Aggregates 
would also pay a utility development fee of 
$5,000 annually that would be placed in a 
special account until the principal and in- 
terest totaled $100,000. When mining is 
terminated; the funds would be used to 
extend sewer, water, and other services to 
the site on which a 140-acre lake would be 
created. 

Slag—Iron and Steel.—Michigan ranked 
fourth in sales of processed iron and steel 
slag. Edward C. Levy Co. continued to 
process slag in Wayne County from the steel 
mills of McLouth Steel Products Corp., the 
Great Lakes Steel Div. of National Steel, 
and Rouge Steel. Sales increased about 
500,000 short tons during 1984 because of 
the upsurge in construction activity. Proc- 
essed slag was used for asphaltic concrete 
aggregate, fill, railroad ballast, and road 
base material. | 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Crushed stone production was 
estimated to have increased 13% during 
1984, with the value increasing about 12%. 
Historically, the State's crushed stone out- 
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put has been used mainly for cement manu- 
facture, lime manufacture, and as flux 
stone for steel mills. Demand in these areas, 
along with gains in highway construction, 
accounted for the modest increase in crush- 
ed stone production. 

Dimension. Production was estimated to 
have dropped slightly during 1984, but val- 
ue increased 15%. Napoleon Sandstone 
Quarry closed on December 31, leaving only 
one dimension sandstone producer in the 
State. 

Sulfur (Recovered).—Byproduct sulfur 
was recovered at the petroleum refining 
operations of Marathon Oil Co. in Wayne 
County, Shell Western E&P Inc. in Manis- 
tee County, and Total Petroleum Inc. in 
Gratiot County. Most was used in manu- 
facturing sulfuric acid. Sales increased 3% 
over 1983 figures, and the value increased 
an average of $2.44 per metric ton. 

Vermiculite (Exfoliated).—Crude  ver- 
miculite shipped in from other States was 
exfoliated at the W. R. Grace & Co. plant in 
Dearborn, Wayne County. Sales increased 
about 31% during 1984. Major uses were for 
block and loose-fill insulation and fireproof- 
ing. Other uses were for concrete and plas- 
ter aggregates and agricultural purposes. 


METALS 


Abrasives (Manufactured).—Michigan 
ranked second of the four States producing 
metallic abrasives during 1984. Three com- 
panies produced steel shot and grit. Abra- 
sive Materials Inc. had operations at Hills- 
dale in Hillsdale County, Ervin Industries 
Inc. at Adrian in Lenawee County, and 
Metaltec Steel Abrasives Co. at Canton in 
Wayne County. Abrasive Materials also pro- 
duced cut wire shot. Sales of manufactured 
abrasives increased about 59% as the 
State’s economy rebounded. Manufactured 
abrasives were used primarily by the auto- 
motive, foundry, and steel industries. 

Copper and Silver.—Michigan had no 
copper or silver production during 1984, 
although some copper concentrates and cop- 
per scrap were processed at White Pine 
Copper's new electrolytic copper refinery at 
White Pine. The refinery was operated by 
management and salaried personnel as 
union workers were on strike since August 
1983. Late in 1984, Louisiana Land and 
Exploration agreed to sell its Copper Range 
company, of which White Pine Copper is a 
division, to Echo Bay Mines, based in Ed- 
monton, Alberta, Canada. The transaction 
was expected to be completed in early 1985. 
No plans were announced for reopening thes : 
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mine complex or the new electrolytic refin- 
ery that was shut down on September 7. 

Gold.—Callahan Mining continued mine 
development at its Ropes gold property near 
Ishpeming in the Upper Peninsula. The 
1,000-foot-plus spiral decline to the ore body 
was completed near yearend, and develop- 
ment drifting was accomplished on several 
levels. Callahan Mining purchased the inac- 
tive Humboldt Mining Co. iron ore flotation 
mill, situated about 16 miles from the mine, 
from Cleveland-Cliffs Iron and Rouge Steel 
and commenced refurbishment and con- 
struction of the mill, which was to be de- 
signed to process 2,000 short tons of ore per 
day from the Ropes gold mine. The mill was 
expected to be processing ore by August 
1985. 

Iron Ore.—Michigan ranked second, be- 
hind Minnesota, in iron ore shipments in 
1984. Shipments increased about 24% over 
those reported in 1983 as the steel industry 
continued a modest recovery. All shipments 
were by Cleveland-Cliffs Iron from its Mar- 
quette Range properties. The Empire and 
Tilden Mines were the only active mining 
operations in 1984, with average operating 
rates of 90% and 72% of capacity, respec- 
tively. The Republic Mine, owned entirely 
by Cleveland-Cliffs Iron, remained idle 
throughout the year. Production of pellets 
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totaled 12.9 million long tons with the 
Empire Mine producing 7.2 million tons; the 
Tilden Mine produced the remainder. At 
the Tilden, only one pelletizing line was in 
operation for most of the year, and oper- 
ations were shut down between July 21 and 
August 13. 

Cleveland-Cliffs Iron continued restruc- 
turing its iron mining partnerships with a 
10% interest in the Empire Iron Mining 
partnership being acquired by McLouth 
Steel Products of Trenton, MI. This action 
reduced Cleveland-Cliffs Iron's interest in 
the partnership to 5%. 

At yearend, about 1,100 production and 
maintenance employees of Cleveland-Cliffs 
Iron remained on layoff status. Salaried 
employees were also affected by layoffs or 
reduced work schedules. 

At the end of the 1984 shipping season, 
Cleveland-Cliffs Iron sold two of its largest 
Great Lakes ore carriers, the SS Walter A. 
Sterling and the SS Edward B. Greene, to 
Rouge Steel. 

In October, The Hanna Mining Co. auc- 
tioned off its equipment at the Groveland 
Mine near Iron Mountain. This marked the 
official closing of the mine, which had been 
in existence since 1959. The Groveland 
Mine was idled in January 1981. 


Table 7.—Michigan: Usable iron ore! produced (direct shipping and all forms 
of concentrates), by range 


(Thousand long tons, gross weight, unless otherwise specified) 


M T poe T — 

arquette ge e ross weight 

Year Range (Michigan (Michigan N M. 

part) part) Ore content (percent) 

ee, 493, 156 314,187 249,625 1,056,968 NA NA 

I · — r 8 14,450 1,970 = 6,420 10,482 63.8 

e A eat er en Se een 15,508 75 T 15,583 10,020 64.3 

39. 6,874 ae HEN 6,874 4,426 64.4 

I.§·Ü—10ù a et 9,339 = - 9,339 6,024 64.5 

; ³ĩðA ELE MN 12, ,982 SW ii 12, 982 8,374 64.5 
Totals semet RU 552,309 ?316,232 2249,625 1,118,166 NA NA 

NA Not available. 


Exclusive after 1905 of iron ore containing 5% or more manganese. 


Distribution by range partly estimated before 1906. 
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Iron and Steel.—Michigan ranked fourth 


nationally in shipments of pig iron. Ship- 
ments climbed to 5.1 million short tons in 
1984 compared with 4.4 million tons in 1983. 
Although showing a modest improvement 
in 1984, most mills operated below capacity. 

During 1984, McLouth Steel Products 
received a $4 million Urban Development 
Action Grant through the municipality of 
Wyandotte to apply toward a $25 million 
project to replace electric induction reheat- 
ing furnaces with gas-fired furnaces. The 
new furnaces were expected to be in oper- 
ation in the fourth quarter of 1985. 

Ford Motor and U.S. Steel announced 
that they would jointly construct and oper- 
ate a $130 million galvanizing plant at Ford 
Motor's Rouge Works south of Detroit. The 
plant was scheduled to begin operation in 
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mid-1986, in time for the 1987 model year. 
The agreement called for a 50-50 commit- 
ment of money and material with both 
companies supplying steel for galvanizing. 

Rouge Steel also awarded a $130 million 
contract for a continuous slab casting plant 
that was expected to be operating in the 
spring of 1986. The plant was to have an 
annual capacity of 1.8 million tons and to 
cut production costs considerably. 

National Steel's Great Lakes Div. invest- 
ed $20 million to modernize its steel process- 
ing and finishing operations and $70 million 
on a new galvanizing line to make rust- 
resistant steel for the automotive industry, 
its biggest customer. 


n ts Mineral Officer, Bureau of Mines, Minneapolis, 


?Fditorial assistant, Bureau of Mines, Minneapolis, MN. 


Table 8.—Principal producers . 


Commodity and company Address Type of activity County 
Cement: 
Aetna Cement Corp., a subsidiary of Box 80 Grinding plant Bay. 
Lake Ontario Cement Ltd Essexville, MI 48732 
Dundee Cement Co., a division of Box 122 Quarry, clay pit, plant Monroe. 
Holderbank Financiere Glaris Dundee, MI 48131 
SA. 
Medusa Cement Co., Medusa Corp., a Box 5668 guany, and plant Charlevoix. 
subsidiary of Crane Co.! 2 Cleveland, OH 44101 lay pit Antrim. 
N ational Gypsum Co., Huron Cement 4000 Town Center Quarry, clay pit, plant Alpena. 
Div.! Suite 2000 
Southfield, MI 48075 
St. Mary's Cement Ltd.: 22 Yonge St. 
Toronto, Ontario M4S 2C6, 
Canada 
St. Mary's Peerless Cement C0C0Co l Plant Wayne. 
ai Wyandotte Cement Inc____-.--~~ — -=-----------—----- Grinding plant Do. 
ays: 
F. W. Ritter Sons Co _ 12670 North Dixie Hwy. Clay pit and plant Monroe. 
South Rockwood, MI 48179 
Charles J. Rogers Ine Box 3080 Clay pit Wayne. 
Melvindale, MI 48122 
U.S. Brick Co., Michigan Div., a sub- 3820 Serr Rd. Clay pit and plant Shiawassee. 
sidiary of Canada Brick Co. Corunna. MI 48817 
Gypsum: 
Domtar Industries In Box 1670 Underground mine and Kent. 
Grand Rapids, MI 49501 plant. 
Georgia-Pacific Cor 133 Peachtree St., NE. 7 EEEE Do. 
Atlanta, GA 30303 
Michigan Gypsum Co ---------- Box 6280 Open pit mine Iosco. 
Saginaw, MI 48608 
National Gypsum Co 2001 Rexford Rd. Open pit mine and Do. 
Charlotte, NC 28211 plant. 
United States Gypsum Coo 101 South Wacker Dr. 9 pit mine Do. 
Chicago, IL 60606 Plant Wayne. 
Iron ore 
Cleveland -Cliffs Iron Cos 504 Spruce St. Open pit mines and Marquette. 
Ishpeming, MI 49849 plants. 
Iron and steel: 
McLouth Steel Products Cord 300 South Livernois Ave. Plants 3 mmm Wayne. 
Detroit, MI 48217 
National Steel Corp., Great Lakes Tecumseh Rd. TCC Do. 
Steel Div. Ecorse, MI 48229 
Rouge Steel Co., a subsidiary of Ford 3001 Miller Rd. Bethe NO pe ey chy Mt ae Do. 
Motor Co. Dearborn, MI 48121 
Lime: 
Detroit Lime Co., a subsidiary of 9300 Dix Ave. uoc MOO Sars et tates Do. 
Edward vy Co. Dearborn, MI 48120 
The Dow Chemical Co., Ludington Div 2020 Dow Center EE: [cR NITORE RD Mason 
Midland, MI 48640 
Marblehead Lime Co., a division of 300 West Washington St. Pants Wayne. 


General Dynamics Corp. 
See footnotes at end of table. 
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Table 8.— Principal producers —Continued 


Commodity and company 


Lime —Continued 
Michigan Sugar Co 


Peat 


Hyponex Cor 
Michigan Peat co 


Perlite (expanded): 
Harborlite Cord 


United States Gypsum Coo 


Salines (natural): 
The Dow Chemical Co 


Martin Marietta Corp., Magnesia 
Specialties Div. 
Morton Thiokol Inc ___________ 
Salt: 
Diamond Crystal Salt Co ________ 
Hardy Salt Co ~~ ~~ __ 
Morton Salt Co., a division of Morton 
Thiokol Inc. 
Sand and gravel: 


Construction: 
American Aggregates Cord 


Blount Materials Cord 
Holloway Sand & Gravel Co. Inc _ 


Edward C. Levy Co.: 
Lyon Sand & Gravel Co- 


Milford Sand & Gravel Co 
Bill Smith Sand & Gravel Inc 


Whittaker & Gooding Co 
Yerington Construction Co 


Industrial: 
Construction Aggregates Corp 


Manley Brothers of Indiana Inc 
Nugent Sand Co. Ine 
Ottawa Silica Co., Michigan Silica 
Bind Producta Corp -------- 
Sargent Sand o 
Unimin Corp 


Slag—iron and steel: 
ward C. Levy Co 


See footnotes at end of table. 


Address 


Box 1348 
Saginaw, MI 48605 


955] Krouse 

Ovid, MI 48866 

25800 Haas Rd. 

New Hudson, MI 48165 


2013 South Anthony Blvd. 


Fort Wayne, IN 46803 
Box 66388 
Houston, TX 77266 


Box 458 

Escondido, CA 92025 
101 South Wacker Dr. 
Chicago, IL 60606 


2020 Dow Center 
Midland, MI 48640 
Executive Plaza II 
Hunt Valley, MD 21030 
110 North Wacker Dr. 
Chicago, IL 60606 


916 South Riverside 
St. Clair, MI 48079 
Drawer 449 

St. Louis, MO 63166 
110 North Wacker Dr. 
Chicago, IL 60606 


Draw 
GI: OH 45331 


Wixom, MI 48096 


4180 South Hill 
New Hudson, MI 48165 


Box 23 
Otsego, MI 49078 


5800 Cher 
Ypsilanti, 


Hill Rd. 
I 48197 


1055 North Shore Dr. 
Benton Harbor, MI 49022 


Box 68 
Ber des MI 49409 


Chesterton, IN 46304 
Box 1209 
Muskegon, MI 49443 
Box 577 
Ottawa, IL 61350 
1938 First National Bldg. 
Detroit, MI 48226 
Box 6280 
inaw, MI 48608 
Elm St. 
New Canaan, CT 06840 


8800 Dix Ave. 
Detroit, MI 48209 


Type of activity 


Plant. um 
Brine wells and plants 


Brine wells and plant 


Pit and plant 


Pits and plants 


Pits and plants 
Pit and plant 


Oakland. 


hiawassee. 
Sanilac. 


Kalamazoo. 


Do. 
Wayne. 
Mason and 

Midland. 
Manistee. 


Do. 


St. Clair. 
Manistee. 


Manistee and 
St. Clair. 


Oakland and 
eola. 


Lapeer, 
akland, 
Washte- 
naw. 


Oakland. 


Muskegon. 
Wayne. 
Oceana. 
Mason, Tusco- 


la, Wexford. 
Berrien. 


Wayne. 
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Table 8.—Principal producers —Continued 


Type of activity 


Commodity and company 


Stone (1983): 
Crushed: 
Limestone: 
Drummond Dolomite Inc., a 
division of Bethlehem Steel 


rp. 
France Stone co 
Inland Lime & Ston 

division of Inland Stee 
Presque Isle Cord 
Rockwood Stone Ine 
United States Steel Co 


Michigan Limestone 
ations. 


ig 


per- 
Marl: 
Poehlman & Son 


Traprock 
Houghton County Road 
Commission. 
Dimension: 
Limestone: 
Inwood Stone Products Co 


Onaway Stone Co 


Sandstone: 
Jude Stone Quarry Co 


Sulfur (recovered): 
Marathon Oil Co _____________ 
Shell Western E&P Ine 
Total Petroleum Ine - = 


Vermiculite (exfoliated): 
W.R. 


1 Also clays 
2 Also crushed limestone. 
Also crude iron oxide pigments. 


Grace & co 


Address 


Martin Tow 
Bethlehem, PA 18016 


Box 1928 
Toledo, OH 43603 
Gulliver, MI 49840. 


Box 426 ö 
Alpena, MI 49707 

Box 113 

Rockwood, MI 48173 

Rogers City, MI 49779: 


Route 2 
Cassopolis, MI 49031 


Box 269 
Hancock, MI 49930 


Box 24 

Cooks, MI 49817 
715 Three Mile Rd. 
Traverse, MI 49684 


338 Austin Rd. 
1 MI 49261 


1300 South Fort St. 
Detroit, MI 48217 


Box 1523 

Houston, TX 77251 
999 18th St., 23d Floor 
Denver, CO 80202 


62 Whittemore Ave. 
Cambridge, MA 02140 


Includes bromine, calcium chloride, iodine, and magnesium compounds. 


Quarry and plant 


Quarries and plants 


Quarry and plant 


Quarries and plants 


Elemental sulfur re- 
covered as a byprod- 
uct of oil refining. 


—----dO 


Processing plant 


County 


Chippewa. 


Monroe. 

Mackinac and 
Schoolcraft. 

ue Isle. 

Monroe and 
Wayne. 

Mackinac and 
Presque 
Isle. 


Cass. 
Houghton. 


Schoolcraft. 
Presque Isle. 


Jackson. 
Wayne. 


Manistee. 
Gratiot. 


Wayne. 


The Mineral Industry of 
Minnesota 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Mineral Resources Research 
Center, University of Minnesota, for collecting information on all nonfuel minerals. 


By J ames H. Aase! 


The value of nonfuel mineral production in value of nonfuel mineral production, 
in Minnesota during 1984 was $1.7 billion, accounting for 7% of the U.S. total. Seven of 
an increase of 15% over that of 1983 and the ten minerals produced in the State 
11% above the 10-year average. The in- during 1984 recorded increases in value 
crease over that of 1983 was primarily the over those of 1983, and the same number 
result of higher levels of iron ore shipments, registered production gains. Iron ore ac- 
supplemented by greater output of several counted for nearly 93 cents of every dollar 
other minerals. of the State's total mineral value. 

Minnesota ranked third among the States 


Table 1.—Nonfuel mineral production in Minnesota! 


1983 1984 

Mineral "cuan, Value n Value 

Quantity (thousands) Quantity (thousands) 

Gem stonenmnnn nn 2222222222 NA $5 NA $5 
Iron ore (usable)_ ~~ ~~ ~~ thousand long tons, gross weight 30,699 1,842,455 35,602 1,561,516 
erous ore _————--------- „ short tons 11,314 W 68,019 W 

|, MCN ee S thousand short tons W W 24 W 

Send and gravel 
Construction... - - ----- ---- ---------—- 8 24, 600 $53,000 22,612 49,087 
Industrial 20223 oe deme eerie decenas do... 685 12, ,932 W W 
e: 

a 2 ³ĩV——W S do... 8,580 25,320 *8,900 €25,800 
Dimension „„ do- 28 11,365 *39 *13,369 
Combined value of clays, lime, and values indicated by symbol W XX 9,953 X 26,470 
OCG oe ] LEE XX 1,455,030 XX 1,676,247 


*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 
“Combined value” figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Minnesota, by county! 


(Thousands) 
County — 1983 — e 
Al otl ß D Aix $57 $27 Peat. 
Anoka _.------------------ W à 
Beckerr!rr!r!r!rk!r 156 à) 
Beltrami. 22-2 44444 198 à) 
Benton <<. oe ee ee ee 88 * | 
Big Stone --------------------—— W W Stone (crushed), stone (dimension). 
Blue Eart nnn W 2,018 Do. 
TOWN um y Ri ee W W Clays. 
(% ³˙.wꝛ²1¹AA¹¹iw ⁰bꝛuu 8 W W Peat. 
feet cats areata ah ¼ ͤꝛ 8 W 3) 
e pp UNI 188 (* 
Chippe wa W (3) 
/// mw W 3 
CA ou ᷑ k de sac 8,130 W Lime. 
Clearwater _____________________ W à) 
COR an ota Lei LL EL RE t. 82 à 
or ³ A tee W iferous ore. 
DON W RE us y Stone (crushed) 
Douglas acm ⁰ 418 à 
Fillmore . renes 86 968 Stone (crushed). 
Freeborn. nnnm eee a 984 à 
Goodhue- - -------------------—- 298 184 Stone (crushed). 
Grant . suu e 325 Do. 
Henneing?g?hnn nn 4,636 à) 
Houston _......_---~-__--_----- 811 912 Stone (crushed). 
Hubbard. cu uer ⁰⁰⁰ RE 280 à) 
lini: l2.ced suu co E AB 102 3) 
Mas o loco LI . W W lron ore. 
Kanabe?„̃rk „„ W (*) 
Kandiy hi W (3) 
))//))ꝓ́́ͤĩ˙W !!. 8 W 3 
iching ____________________ 57 D 
Lac qui Parle ~- ----------------—- 1 
ro OAE EE E ⁵⁵¼G 8 W à) 
Lake of the Wood 56 (3) 
e . W W Sand (industrial), stone (dimension). 
Feel 8 8 (3) 
LyOl See em ec mime oie nm ate Se W à 
MCLG0d o one . Eu dm E 296 (3) 
Mahnomen ..-----—-------------—- 211 à) 
Marshall. eco w mers uw ees 79 (à) 
Martinos ocu aue Dre ee 60 (7) 
Mob- ee eee ee W (3) 
Mille Lacs - - - - - ----—------------—- W W Stone (dimension). 
Morrison- . 487 (3) 
MOWUE uoce ue eee eee 866 W Stone (crushed). 
Müra ð . y 8 23 à 
Nie. a Bee W W Stone (crushed). 
Normannsnss W (3) 
Olmsted p Eos 889 3,233 Stone (crushed). 
Otter Tall“. W W Peat. 
Penningtoůon-”wçmôç”môçwœçoLœç—k”̃ 81 3) 
|j) ect P T dato ES, W 3) 
Polk —cLzlade A Sete eee 3,343 W Lime. 
OU oci EN ⅛ðͤ v EEE N E 319 à) 
Ramsey!) codec ucc EL uc W (3) 
Redwood - —-—-—-----------------—-— W W Clays, stone (dimension). 
Renville „------------------- -2-- W W Lime, stone (dimension). 
jp. ————— "ORT — G2" 845 (3) 
Rc aca c abu at Ee eR oy W (3) 
ROBO p ice eet 63 (3) 
St LOU onec eee W W Ironore, peat, stone (crushed). 
PED a GUIDE E W W Stone (crushed), sand (industrial). 
Sber burn 529 3) 
, ß tice W 3) 
METRO MR pr DN 239 W Stone (dimension), stone (crushed). 
Steele 22 c cuente c Eu dE e 960 W Stone (crushed). 
% oe ret en W * 
d«ôÜE Ai 88 W (3) 
Todd aa rs a ee eL E 238 à 
Wabasha  .—— d.. ce Ld 282 895 Stone (crushed). 
Wadena: 2 eee ee es 35 Q) 
Washington. ____________________ W W Stone (crushed), sand (industrial). 


See footnotes at end of table. 
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Table 2.— Value of nonfuel mineral production in Minnesota, by county! —Continued 


(Thousands) 
County 1982 1983 3 
Watonwan_ 32 TERRE $48 3) 
Wilkin o ee e 84 * 
Winona. 606 31,871 Stone (dimension), stone (crushed). 
r n eee 871 W Stone (crushed). 
Yellow Medicine Do. 
Undistributed? -———--------------—— 1,048,893 1,391,492 
Sand and gravel (construction *53,000 
Crushed __-__-_______________ *20,900 XX 
Dimension r 10,956 XX 
Total ˙»ꝛ¹mm ͤ K 11, 109,142 1,455,030 


5 "e. Revised ised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
app. e. e 

VThe following counties are not listed because no nonfuel mineral production was reported: Cottonwood, Faribault, 
Jackson, Nobles, Pipestone, Red Lake, Traverse, and Waseca. County distribution for crushed and dimension stone (1982) 
is not available; total State values are shown separately under “Stone.” 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction)." 

Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

*Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Minnesota business activity 


19827 1983 1984P 
Employment and labor force, annual average: 
6 ⁵˙·2—½ͥ/d thousands 4,132 4,144 4,162 
Total civilian labor force ————--------------------—-— do- 2,166 2,116 2,229 
UnemploymenndmddgmW.t᷑◻tl 22222222- do... 169 178 141 
Employment (nonagricultural): 
Mining total! _._____________~ 222222- do- 9.5 8.4 9.4 
Metal mining do... 7.7 6.5 7.4 
1 eee FER 3463 3463 $735 
üüͤͥͤ 8 ec : : : 
i metal industries do- 5.6 5.5 6.2 
Stone, clay, and glass products _---------------- do... - 8.2 8.5 8.6 
allied 6! o a aT esed do... 7.5 7.6 NA 
Petroleum and coal product? do— 1.6 1.7 NA 
) ³·¹A0¹àAA—Tmĩ cree nee CANE gman do— 59.9 60.4 68.4 
Transportation and public utilitis do- 93.1 92.8 97.0 
Wholesale and retail trade do 429.5 430.3 459.5 
inance, insurance, real estate do- 98.2 101.2 106.1 
^. EGET ECTETUR: do- 380.8 392.4 417.8 
Government and government enterprises do... 289.6 286.6 292.0 
Toal ip ok ee os iE E do. ___ 1,707.3 1,718.4 1,824.2 
Personal income 
TON es eh ↄ ...... ĩͤ millions $46,670 $49,088 $55,129 
Fèr capita li ] a ee re I 311.293 $11,845 $13,247 
Hours and earnings: 
Total average weekly hours, production workers 89.1 89.8 40.6 
Mining and quarrying? ________________-_~_~_______ 37.6 85.1 88.5 
JJ ana iei ele ea ©2220 Ra S4] 226 3975 
average hourly earnings, on workertrs : : É 
Mining and quarrying? ------------------------—---—— $13.20 $12.23 $12.94 
ing o es occ ess ◻⁰ ß... 8 $14.11 $13.22 $13.82 


See footnotes at end of table. 
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Table 3.—Indicators of Minnesota business activity —Continued 


1982 
ind 
8 Jjjj%VßyCCdG(Gõõĩõĩẽ0˙7CX ff.. ĩͤ CHEER ENS millions 31.220 
/// ²˙ y. dd . 8 do- 332,742 
ining total ——— 4 —— 72 
minings c ec ↄ A um uU EE SEN 
uo, Nonmetallic minerals —————-—--------------- de. —— ES 
Primary Med pr pesi ie E ESO TUNE US $151 
tone, ; products ..-.--------------- imd 
3 PERE Spee ap Aga a 8 da- 3184 
Petroleum and coal products... ~~ _-— do- $63 
Co: Whe ae eo ͥͥ ͥͥ » do... $1,692 
Transportation and public utilities . 2 cc do- $2,697 
Whol and il trade -.------------------- do- $6,161 
Finance, insurance, real estate --- do- ir 
Government and government enterprisss da- $4,958 
Construction activity: | 
Number of private and public dee units authorized 18,955 
Value of nonresidential construction millions 31, 006.0 
e JJ ĩͤ K TE TERRE do. ___ $216.0 
Shipments of portland and masonry cement to and within the State 
thousand short tona. 1,145 
Nonfuel mineral production value 
Total crude mineral valt:tnn «4 millions_ _ $1,109.1 
Wrede —— eee $269 


NA Not 


1988 


PPreliminary. ‘Revised. 
G Don enr t Lise as mas ce ud Ecce bo duis dere fest ce 


"Minnesota esota Department of Economic Security. 
Bureau of Economic 
“Data may not add to totals shown because of independent 


Regional Economic Measurement HN U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—- Value of iron ore shipments and total value of nonfuel mineral production in 


Minnesota. 
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Figure 2.—Principal mineral producing localities in Minnesota. 


The quantity of iron ore produced in 
Minnesota during 1984 ranked lst among 8 
producing States; manganiferous ore, Ist of 
2; peat, 6th of 22; dimension stone, 10th of 
82; industrial sand, 11th of 38; construction 
sand and gravel, 11th of 50; lime, 22d of 38; 
crushed stone, 28th of 48; and clay, 40th of 
44. 

Although the output of iron ore increased 
over the extremely depressed levels of the 2 
previous years, a continuing weak demand 
for steel resulted in cutbacks and/or tempo- 
rary closures at seven of the State's eight 
taconite pellet production facilities. During 
the year, taconite production was equiva- 
lent to approximately 57% of the combined 


installed annual production capacity of 
these plants. 

Employment.—During 1984, employment 
in the mining and quarrying industry 
fluctuated significantly on a monthly basis 
due in part to closures, cutbacks, and re- 
starts of the taconite pellet production facil- 
ities on the Mesabi Range. According to 
statistics published by the Minnesota De- 
partment of Economic Security, employ- 
ment in the State's mining and quarrying 
industry ranged from a high of 11,200 in 
July to a low of 5,500 in December. Peak 
employment during the year was about 7% 
above that of 1983. Workers in the metal 
mining sector represented, on the average, 


E? 
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about 79% of the total mining and quarry- 
ing work force. During 1984, the average 
hourly earnings of the entire mining and 

quarrying work force was $12.94; those in 
the metal mining sector received the high- 
est hourly wage, averaging $13.82, a 5% 
increase over that received at the close of 
1983. 

Trends and Developments.—The State 
Department of Natural Resources (DNR) 
awarded mineral exploration leases cover- 
ing 154,000 acres of State-administered 
lands in northern Minnesota to 12 compa- 
nies and 1 individual. Of the total 352 leases 
awarded, Kerr-McGee Corp. of Oklahoma 
City received the greatest number, totaling 
191 for 81,396 acres in Koochiching, Lake of 
the Woods, and St. Louis Counties. State 
officials indicated that lands near Ely and 
International Falls received particular at- 
tention during the lease sale as they have 
rock outcroppings geologically similar to 
greenstone belts near Hemlo in neighboring 
Ontario, Canada, where a recent major gold 
find was under development. 

Exploration and drilling for nonfuel min- 
erals in the State involved 7 companies 
completing drilling at 37 sites in 7 counties, 
according to the DNR. The DNR reported 
that in 1984, 16 companies renewed their 
registrations to engage in exploration drill- 
ing in the State. 

Under criticism from environmentalists, 
the DNR declared a moratorium on grant- 
ing leases for mineral exploration of ecolog- 
ically significant peatlands. The moratori- 
um was to remain in effect until the 1985 
State legislature acted upon the matter. 
Environmentalists began criticizing the 
DNR after learning that several sensitive 
peatlands had been included in mineral 


. exploration leases approved by the DNR in 


1983. 

The Industrial Abrasives Div. of 3M Co. 
began manufacturing Cubitron mineral on 
a production basis in new facilities in Cot- 
tage Grove. The Cubitron material was a 
gel-derived, Z-phase composition, 9396 alu- 
mina and 7% magnesium oxide, with a 
minor phase of spinel. The material has 
high purity and does not contain fracture 
lines. The product, which was made in 
many grades, was used on grinding belts, 
wood-planing belts, and fiber-backed discs. . 

The Duluth, Missabe and Iron Range 
Railway announced plahs to modify one of 
its iron ore docks in Two Harbors in an 
effort to cut the cost of loading Great Lakes 
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freighters. The project would include the 
building of 16 pipelines inside its Dock No. 
2—the main ore dock—that can load 1,000- 
foot ore carriers. The pipelines would en- 
able taconite pellets stored on one side of 
the dock to be shifted to storage bins on the 
other side. The $400,000 modification proj- 
ect was to commence at the close of the 1984 
shipping season. 

Legislation and Government  Pro- 
grams.—Among the principal pieces of leg- 
islation enacted into law by the 1984 Minne- 
sota Legislature, two impacted on the 
State's mineral industry. 

The first, HF 2016—Omnibus Tax Bill, 
included the following provisions relating to 
taconite: 

l. It freezes the current $2.08 per ton 
production tax for 2 years and thereafter 
increases it according to an index adjusted 
for inflation. 

2. It phases out over 2 years an additional 
tax of up to $0.12 per ton that is based on 
the iron content in taconite pellets. 

3. It bases taconite production taxes on a 
9-year average of production. Currently, the 
State can base the tax on the 3-year average. 
or the current year's production, whichever 
is higher. 

4. It spreads over 5 years the repayment 
of $17.9 million in overpaid production 
taxes. The repayment was ordered by the 
Minnesota Supreme Court in a decision that 
upheld the legality of production taxes, but 
overturned the State's method of computing 
the taxes. 

The bill also includes a $250,000 per year 
credit against production taxes for Reserve 
Mining Co. The credit, which will be in 
effect for 3 years, will be used to offset the 
cost of building a $1.5 million water filtra- 
tion plant at the company's Milepost 7 
tailings disposal site. In addition, the bill 
reduces the occupation tax on the remain- 
ing deposits of iron ore to make it compar- 
able to that of taconite, which will cost the 
State about $800,000 in the next biennium. 

The second, SF 881—Aggregate Planning 
and Protection, protects aggregate re- 
sources, promotes orderly and environmen- 
tally sound development, spreads the bur- 
den of development, introduces aggregate 
resource protection into local comprehen- 
sive planning and land use controls, and 
provides for a 15-member committee of the 
Metropolitan Council to prepare a report 
identifying sources of aggregate (sand and 
gravel) in the Twin Cities metropolitan area 
by December 31, 1985. 
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The Minnesota Geological Survey (MGS) 
during 1984 actively pursued its ongoing 
role of conducting research and providing 
data on the State's geology and water and 
mineral resources. Among the activities 
within the various geologic areas of investi- 
gation were the following: 

1. Quaternary geology. As an outgrowth 
of a sand, gravel, and bedrock aggregate 
resources inventory of the Twin Cities met- 


ropolitan area, a map showing the Quater- 


nary geology of the Minneapolis-St. Paul 
area was published at a scale of 1:48,000, 
and a map of bedrock geology and topogra- 
phy of the seven-county metropolitan area 
was published at a scale of 1:250,000. 

2. Stratigraphic geology. Stratigraphic 
columns were published for the Northern 
Midcontinent Region. 

8. Precambrian geology. Twenty-one core 
holes were drilled into basement rock in the 
southern part of the Animikie Basin as part 
of a continuing effort to elucidate the geolo- 
gy and economic potential of the area. Work 
continued on analyses of rocks for economic 
mineral potential and of the relationship of 
structural geology of the Duluth Complex to 
economic mineralization. 

' 4. Hydrogeology. Work continued on 
karst hydrogeology in southeastern Minne- 
sota. Hydrogeologic studies, including 
chemistry of ground water, continued on 
the University of Minnesota’s aquifer ther- 
mal energy storage project. 

5. Geochemistry. Freshwater stromato- 
lites have been found in Eagle Lake, near 
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Fergus Falls, west-central Minnesota. This 
is the second area in the United States 
known to have living freshwater stromato- 
lites. A method is being devised to age-date 
the deposits, which are presumed to be 
younger than 10,000 years. Analyses of 
speleothems and ground water, using the 
uranium-thorium disequilibrium method, 
and of radon and radon daughter products 
in various geologic materials and locations 
continued. 

6. Geophysics. Geophysical data roduction 
was completed for another large area in the 
continuing program of detailed aeromagnet- 
ic surveying of the State. In addition, a 
shaded-relief aeromagnetic anomaly map of 
northeastern and east-central Minnesota 
was published. Several hundred new gravi- 
ty observations were made in the Hibbing 
quadrangle, and a revised Bouguer anomaly 
map of the quadrangle was published. 

7. Computer operations. Computerization 
of MGS’s water-well log data base contin- 
ued. Geological, geochemical, and geophysi- 
cal data from selected areas in northeastern 
Minnesota were compiled and digitized. 

8. Engineering and environmental geolo- 
gy. The county atlas for Winona County was 
published, consisting of plates showing bed- 
rock hydrogeology, bedrock geology, surfi- 
cial geology, sinkholes, susceptibility of 
ground water to pollution, well construc- 
tion, and geologic resources. In addition, a 
project to establish geologic criteria rele- 
vant to selection of landfill sites in Olmsted 
County was completed. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Iron Ore.—Minnesota was the leading 
State in the Nation in iron ore production, 
contributing approximately 70% of the to- 
tal usable iron ore shipped from all U.S. 
mines during 1984. The State’s output was 
obtained from nine companies operating on 
the Mesabi Range in Itasca and St. Louis 
Counties at eight taconite mines, two natu- 
ral ore mines, and from five locations where 
natural ore mined in former years was 
shipped from stockpile. 

Taconite pellet production, which ac- 
counted for 98% of the State’s usable iron 
production, improved slightly over that of 
1983 but remained 8% below the 10-year 
average. 

Several ownership changes occurred in 
the State’s iron ore operations in 1984. 


Republic Steel Corp. merged with Jones & 
Laughlin Steel Corp., a wholly owned sub- 
sidiary of LTV Corp., to form LTV Steel Co. 
This new company assumed the 50% inter- 
est in Resorve Mining Co. and the 16% 
interest in Hibbing Taconite Co., both pre- 
viously held by Republic Steel, and Jones & 
Laughlin's 35% interest in Erie Mining Co. 


‘and its wholly owned McKinley Extension 


natural ore mine. Armco Inc. increased its 
ownership of Eveleth Expansion Co., part of 
Eveleth Mines, from 40% to 56% by acquir- 
ing the 16% interest held by Dofasco Inc. 

At the Hibbing Taconite plant near Hib- 
bing, the year marked the first self-fluxed 
iron oxide pellet production in the State. 
The approximately 200,000-gross-ton output 
was utilized in trial blast furnace runs at a 
Canadian steelmaking plant. 
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Table 4.—Minnesota: Production and shipments of usable iron ore! 
(Thousand long tons, gross weight, unless otherwise specified) 


Production l Shipments 
Y Natural ore Iron Natural ore 
and concen Pellets Total content and concen- Pellets Total Fra oon pl 
trates (percent) trates (percent) 

1980 __ 2,050 43,112 45,162 63.4 2,871 43,101 45,472 94.8 
1981 __ 1,698 49,821 51,025 63.7 2,119 47,457 50,176 94.6 
1982 527 23,372 898 64.7 752 22,963 23,115 96.8 
1988 __ 865 ,990 255 64.4 1,118 29,586 699 96.4 
1984 __ 853 85,844 86,697 64.7 r 198 34,409 85,602 


1Exclusive of ore containing 5% or more 


manganese 
*Data do not add to total shown because of independent rounding. 


A project began on the Mesabi Range for 


testing a new “plasma smelting” process for. 


producing pig iron ingots directly from iron 
ore concentrates, bypassing the blast fur- 
nace used in contemporary methods. The 
$3.2 million project, a joint venture of Pick- 
ands Mather & Co., Minnesota Power, and 
Westinghouse Electric Corp. and including 
substantial State funding, will include a 
prototype unit capable of producing 1,000 
tons of pig iron per year. Results of the 
testing will be evaluated to determine the 
economic feasibility for possible develop- 
ment of a commercial-size operation on the 


e. 

According to figures the Lake Superior 
Industrial Bureau released, wages paid to 
employees of the State’s iron ore industry 
totaled approximately $212 million, up from 
$207 million paid in 1983. Purchases of 
goods and services by the industry were 
approximately $575 million, up from $452 
million in 1983. 

With one exception, the published prices 
for various grade classifications of Lake 
Superior iron ore remained unchanged 


from those of 1983. The exception was a new 
price offered for pellets introduced on the 
market late in the year by Mineral Services 
Inc. that was quoted at approximately 18% 
to 24% less than prices of other pellet 
suppliers. The published prices in effect at 
yearend for ore delivered at rail-of-vessel at 
lower lake ports and based on 51.50% natu- 
ral iron content were as follows: Mesabi 
non-Bessemer, coarse ore, $30.03 per gross 
ton; fine ore, $31.58 per gross ton; and 
manganiferous ore, $32.78 per gross ton. 
The lower lake price for pellets was at three 
levels—86.9 cents, 80.5 cents, and 66 cents 
per long ton iron unit. The average weight- 
ed mine value of Minnesota iron ore ship- 
ped in 1984 was $43.86 per long ton. 

Published freight rates, including rail 
and water, for transporting iron ore from 
the Mesabi Range to lower lake ports, 
ranged from $12.28 to $18.69 per gross ton 
at midyear, compared with $11.70 to $13.45 
per gross ton in mid-1983. These rates 
exclude storage and dock handling charges 
that may be applicable. 


Table 5.—Dates of first and final cargoes of Minnesota iron ore 
shipped from Upper Great Lakes ports 


1983 1984 
Port and dock First Final 3 i Final tonnage 

shipment shipment (thousand shipment shipment thousand 
long tons) long tons) 
Duluth, MN: DMAE = PITE Apr. 4 Dec. 16 6,560 Apr. 4 Dec. 18 7,164 
Silver Bay, MN: Reserve |... Apr. 9 Dec. 21 2,717 Apr. 12 Dec. 14 8,628 
Superior, WI: Burli rton-Northern 5 Apr. 5 Dec. 21 8,668 Apr. Dec. 11,150 

Taconite Harbor, MN: Erie Apr. 2 Dec. 30 3,861 MP 10 Dec. 11 8 

Harbors, MN: DM&IR alex eid: Apr. 1 Dec. 28 886 27 Nov. 12 

% ³˙¹¹wümaAAAAmm ĩV A a -— m e oi $2,746 


Sources: American Iron Ore Association and various issues of Skillings’ Mining Review. 
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Manganiferous Ore.—Shipments of man- 
ganiferous ore (containing 5% to 35% man- 
ganese, natural) rose to the highest level of 
the past 3 years but remained at about one- 
half of the 10-year average. The State's 
entire output during 1984 came from the 
Algoma-Zeno Mine, operated by Pittsburgh 
Pacific Co. on the Cuyuna Range near 
Ironton in Crow Wing County. The manga- 
niferous ore concentrate shipped was all 
processed from stockpiled crude ore mined 
in prior years. 


Table 6.—Minnesota: Shipments of 


manganiferous ores! 
from the Cuyuna Range 
5 
(10% to 8596 Mn, natured). 


Year f Contents (natural) 
Quantity ———————————— 

(long tons) Fe Mn 
(percent) (percent) 
1980 106,276 82.00 14.04 
198] _______ 124,617 29.84 14.84 
1982 _______ 14,560 28.99 15.66 
1988 _______ 10,102 30.81 14.68 
1984 .————— 60,781 26.36 12.87 
ied Heros ore sipped from the Cuyüne Kangi 

ore con 

one to 35% a esi have no nen d 
F iron ore containing 5% to 109€ manganese 


since 1969. 


NONMETALS 


Clays.—Common clay and shale produc- 
tion rose modestly over that of 1983 but 
remained about 46% below the 10-year 
average. Ochs Brick & Tile Co., the only 
producer in the State during 1984, obtained 
its raw material from pits in Brown and 
Redwood Counties, using it solely in the 
manufacture of face brick at its Springfield 
plant. The Ochs plant turns out more than 
20 million brick per year and has the capa- 
bility to manufacture hundreds of colors 
and textures of brick. The company makes 
predominantly three sizes of brick: modu- 
lar, 8 inch; king size, 9-5/8 inch; and utility, 
12 inch. 

Gem Stones.—No commercial gem stone 
mining operations were reported in Minne- 
sota during 1984. The value shown in table 
1 represents an estimate for materials col- 
lected by rock hounds n other hobbyists. 

Lime.—The quantity of lime produced in 
Minnesota during 1984 rose slightly above 
the level attained in 1983, but remained 
about 10% below the 10-year average. The 
total amount of domestically produced lime 
consumed in Minnesota during 1984 was 
209,000 short tons. Of this total, a substan- 
tial amount was manufactured in-State at 
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facilities operated by two firms. Lime pro- 
duction by American Crystal Sugar Co. was 
from plants at Crookston, East Grand 
Forks, and Moorhead, and by Southern 
Minnesota Sugar Coop. at Renville. Both 
companies utilized the output in their sugar 
refining operations at these same locations. 
The high-quality limestone used in manu- 
facturing the lime all came from out-of- 
State sources. 

Peat.—Five companies harvested three 
types of peat (sphagnum, hypnum, and reed- 
sedge) from bogs in four counties. The 
quantity and value of the material market- 
ed during the year increased over that of 
1983. Reed-sedge peat was the principal 
type harvested, accounting for about three- 
fourths of the total. Most of the material 
marketed was sold in packaged form and 
the remainder in bulk. Nearly four-fifths of 
the marketed material was used for general 
soil improvement; the remainder for a vari- 
ety of uses, including bedding for nursery 
Stock, earthworm culture medium, and golf 
course maintenance. 

Plans were announced for a new horticul- 
tural peat operation in northern Minnesota. 
Peatrex Ltd. of Rockville, MD, planned to 
harvest and package about 15,000 short tons 
of sphagnum peat in the Cromwell area of 
northern Carlton County. The firm has a 
25-year lease on a 160-acre tract of State- 
owned peatland. 

Perlite (Expanded).—Conwed Corp. ex- 
panded perlite obtained from out-of-State 
sources at its plant in Cloquet, Carlton 
County. The company consumed the ex- 
panded material exclusively in its manufac- 
ture of acoustic tile and other formed prod- 
ucts. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
gave estimates. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

In 1984, production of construction sand 
and gravel, the second leading commodity 
produced in the State in terms of quantity 
and value, dropped slightly from levels 
estimated for 1983. The average unit value 
for construction sand and gravel was $2.17 
per ton, an increase of 196 over that market- 
ed in 1983. 

Output during the year was recorded for 
207 firms and government agencies operat- 
ing at 428 sites located throughout 78 of the 
State's 87 counties. Hennepin County was 
the leading county in production, fol- 
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lowed respectively by Dakota and Washing- Approximately 89% of the construction 
ton Counties, each recording production in sand and gravel produced during 1984 was 
excess of 1 million tons and collectively shipped by truck, and the remainder was 
accounting for nearly one-third of the State either shipped by water or not transported. 
total. 


Table 7.—Minnesota: Construction sand and gravel sold or used in 1984, by major use 


category 
tity Value Value 

Use sed (thou- per 

short tons) sands) ton 
JJ ͥ ·¹ð¹ou¹ꝛA1A¹ʃʃ 8,529 $10,807 $3.06 
Plaster gunite sand w ꝑ 1 526 8.87 
products. . - ³˙¹ ³oÜ A ceu T 510 1,869 2.68 
peed bees cae 00 4,915 90587 131 

coverings 4 ; d : 
FORTE ERE T8 1,752 2,916 1.70 
Snow and ice controdol ~~~ 248 522 2.10 
KMS PA E A ⁵ KVybdd 8 44 168 8.69 
Other? o ee ⁰ a ee 7,835 16,451 2.10 
Total® or average 22,612 49,087 2.17 
1Includes road and other stabilization (cement and lime). 


*Inclades roofing granules and other unspecified uses. 
"Data may not add to totals shown because of independent rounding. 


Table 8.—Minnesota: Construction sand and gravel sold or used by producers, 


by county? 
1982 1984 
. Quantity Quantity 

County Number (thou- Value Number (thou- Value 

of sand (thou- of sand (thou- 

mines short sands) mines short sands) 

tons) tons) 

Aitkin uon ez 1 11 $21 1 W W 
MUNERE 8 6 756 5 80 3146 
Beltrami ___._____________ 26 182 198 17 834 458 
Benton... 2 is s lc 4 88 2 W W 
Brown _____________-____ 3 146 155 2 W W 
Carlton 5 294 508 4 256 485 
CMM o rrr . S 9 117 188 10 232 422 
Clay. c n nuce eh 18 1,055 2,928 21 967 2,222 
JF Rc e meee 1 W W. 10 216 349 
„ a ceno 1 10 32 1 14 28 
Crow Wing 8 127 322 9 356 951 
Dakotas oe GA 11 2,984 5,616 11 2,458 4,784 
NE ere eee See eee 7 175 418 7 205 455 
Fillmore 1 17 36 es =e Jus 
Freeboirtern˖nnn 5 441 984 6 420 954 
Goodhue |... 2. ------ 5 134 293 6 213 1,068 
Hennepin ---------------—- 12 2,102 4, 14 2,687 6,796 
Houston 20 238 811 20 W W 
Hubb arri 14 121 280 17 331 848 
Isanti . 2 222 L2 2222-222 1 78 102 OR a ae 
Ita90R — ³Ü¹ü s cc conn 2 236 812 5 158 262 
JFF 2 W W 8 133 171 
NEC — 80i E ¢ c2 & 
Dee agi Pars „%% 1 56 107 2 50 W 
i 10 W W 10 161 208 
Lake of the Woods 14 56 56 14 . 55 55 
Le Sueur ___ ~~ ~~ ~______ -2- 8 943 1,940 2 W W 
E n | 3 3 dÓ B» & 
McLeod ben ap terete Sen 5 181 296 8 120 208 
Mahnomen _______________ 2 89 211 1 W W 
Marshall!!! 4 61 79 9 228 845 
Martin __________________ 1 60 60 1 97 146 
OBSECRO NS 2 W W 8 242 584 
Mille Lach 1 W W 3 197 421 
Morris en 4 190 487 7 336 574 
Mower |... rr 3 218 866 4 68 . 210 


See footnotes at end of table. 
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Table 8.—Minnesota: Construction sand and gravel sold or used by producers, 
by county: —Continued 
1982 1984 
tity tity 
County Number (thou- Value Number (thou- Value 
of sand (thou- of sand (thou- 
mines short sands) mines short san 
tons) tons) 
Murray 2 23 $23 6 W W 
Norman _________________ 3 W W 6 188 $333 
Olmsted _________________ 6 199 389 4 824 756 
Otter Tail! 8 820 1,784 1 399 736 
ington _______________ 3 43 81 8 81 156 
. ee ee ee 6 386 551 6 486 712 
„ ae 4 137 319 4 208 418 
Redwood _________________ NT W W 5 89 188 
Renville _._______________ 2 W W 2 W 83 
Rice- ------------—-———— 3 313 845 4 66 119 
Roseau __________________ 9 42 63 9 W W 
St. T NCMO POLEN 14 136 1,408 20 894 2,019 
Sbherburneeeeee 6 268 529 6 330 75⁴ 
OMNEM Senge s 4 93 239 4 739 1.280 
Steele 6 580 960 6 389 721 
Swift oo AA 10 W W 9 94 120 
., a es 4 196 238 5 183 178 
Wabasha_________________ 2 84 282 2 169 458 
Wadena _________________ 2 W WwW 8 77 105 
ing ton 11 1.945 4.282 11 1,995 3,886 
Watonwan________________ 2 W W 1 21 57 
HE o4 ubę ne ease 2 50 84 1 W W 
Winona 4 191 606 4 205 673 
Wright mmDwvv 4 209 871 6 291 574 
Undistributed? |... --------- T26 8,355 8,351 36 4,439 11,184 
77777 n ei oc 373 20,276 44,222 428 22,612 49,087 


"Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
lFaribault, Grant, Nobles, Pipestone, Traverse, and Waseca Counties are not listed because no production was 


ludes Anoka, Big Stone (1982), Blue Earth, Carver, 


Chippewa, Chisago, Cottonwood (1984), , Jackson (1984), 
Kandiyohi, Nicollet, Pine, Ramsey, Red Lake (1984), Rock, Scott, Sibley, Stevens, and Yellow Medicine Counties; sand and 
gravel that cannot be assigned to specific counties (1984); and data indicated by symbol W. 


Data may not add to totals shown because of independent rounding. 


Industrial.—Industrial sand was pro- 
duced in Le Sueur, Scott, and Washington 
Counties. Output increased markedly over 
that of 1983. The average unit price of the 
material marketed was $18.01 per ton, a 5% 
decrease compared with that of 1983. In- 
cluded among the uses for which the sand 
was marketed were a proppant for the oil 
industry in a process known as hydrofrac- 
turing to enhance oil well production, glass 
containers, and for foundry use. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; this chapter contains only esti- 
mates for 1984. Data for even-numbered 
years are based on annual company esti- 
mates made before yearend. 

Crushed.—Crushed stone produced dur- 
ing 1984 was estimated to have increased 
approximately 4% in quantity and 2% in 
value compared with 1983. The average unit 
price for the material marketed was esti- 
mated at $2.90 per short ton. 

Dimension.—The estimated output of di- 
mension stone during 1984 increased both 


in quantity and value over that of 1983 
by 39% and 18%, respectively. Granite 
accounted for the bulk of the production, 
which was marketed principally for monu- 
mental and cut stone purposes. Minnesota 
ranked 10th among the 32 States for which 
dimension stone production was estimated. 
Lesser quantities of limestone were also 
quarried for dimension stone use. 

Cold Spring Granite Co. announced a $5.0 
million expansion that would involve con- 
struction of a new four-building facility 
near Cold Spring for producing thin granite 
sheets, about 1-inch thick. The new facility 
would have state-of-the-art equipment that 
would reduce production costs and enable 
the company to compete better with the 
thin, low-cost foreign granites that have 
been imported in large quantities during 
the last 4 years. The existing operations 
that produce 3- to 4-inch thick granite slabs 
and other products will continue to operate 
unchanged. | 

Delano Granite Inc. of Delano filed for 
bankruptcy on March 26, 1984. This one- 


328 


time major producer of granite monuments 
closed its plant late in 1983. 

Sulfur (Recovered).—Sulfur was recov- 
ered as a byproduct of the petroleum refin- 
ing operations of Koch Refining Co., a 


division of Koch Industries Inc., near Pine 


Bend in Dakota County, and of Northwest- 
ern Refining Co., a division of Ashland Oil 
Inc, near St. Paul Park in Washington 
County. Sales increased 2096 in quantity 
and 2896 in value compared with those of 
1983. 
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Vermiculite (Exfoliated).—W. R. Grace & 
Co., at a plant in Hennepin County, exfolia- 
ted processed vermiculite obtained from 
out-of-State sources. Sales of the exfoliated 
material decreased in quantity and value 
compared with 1983 levels. Approxi- 
mately two-thirds of the output was market- 
ed for loose fill and block insulation; the 
remainder was used in fireproofing and 
concrete and plaster aggregate applications. 


ne Mineral Officer, Bureau of Mines, Minneapolis, 


Table 9.—Principal producers 
Commodity and company Address Type of activity County 
Clays and shale: : 
Brick & Tile co Box 106 Pits and planta. .. — Brown and Red- 
Springfield, MN 56087 wood. 
Iron ore: 
The Hanna Mining Co 100 Erieview l 
Cleveland, OH 44114 
Butler Taconite Project. Mine, concentrator, Itasca. 
agglomerator 
National Steel Pellet ProjecDtt. „ ED." NOR Itasca and St. Louis. 
Inland Steel Mining Co.: 30 West Monroe St. 
HOC Sosa eee | See eee eee Sz. ae St. Louis. 
LTV Steel Co., Box 196 
Northwest Ore Div Aurora, MN 55705 
inley Extensioͤnn «„ Mine and Do. 
concentrator 
Oglebay Norton Co.: 1100 Su 
Cleveland, Of OH "ma 14 
Eveleth Mine. |... — ..-------------- Mine, concentrator, Do. 
agglomerator 
Pickands Mather & Co 1100 Superior Ave 
Cleveland, OH 44114 
Erie Commercial `- ------- — =-=------------——- xccl tieni Do. 
Hibbing Taconite co ~~~ -~~~---~--~--- TELE. acer ate Do. 
Pittsburgh Pacific Co.: 2521 1st Ave 
ing, 746 
Connie, Donora, ri esha JJV Stockpile Do. 
Pacific Fee, and Silver shipments. 
idle vir. ee Silver Bay, MN 55614 
Peter Mitchell“) n «„ Mine and primary Do. 
Silver Bay planttttt᷑t. Concentrator and Lake. 
agglomerator. 
Rhude & Fryberger Inc.: 
Hibbing, MN 55746 
„ || ee ee Mine and plant St. Louis. 
Sarl Stockpile Do. 
shipments. 
United States Steel Corp. Box 417 
Minnesota Ore Operations: Mountain Iron, MN 55768 
teste” uei Au 8 Mine, concentrator, Do. 
agglomerator. 
American Crystal Sugar Co 101 North 3d St. Quicklime and Clay and Polk. 
Southern Minnesota S Coop Bork a -d Renvill 
uthern esota Sugar ut EON, ANDREE e. 
: Renville, MN 56284 
Manganiferous ore: 
Pittsburgh Pacific Co 2521 1st Ave. 
Hibbing, MN 55746 
Algoma-Zeno |... 2.2. | 2-222222 222-2-- Stockpile Crow Wing 
ne shipments. 
ea 
Great Lakes Peat Products Co- 2805 Ford Parkwa and processing St. Louis. 
St. Paul, MN 5511 plant. 
Michigan Peat 0o Box 66388 0 ae ee Carlton. 
Houston, TX 77006 
Peat Resources Inc 700 North Lilac Dr. FF Aitkin. 
Golden Valley, MN 56422 
Power-O-Peat COO0o --- Box 956 See MO Se crei St. Louis. 
Gilbert, MN 55741 
Tamarack Peat Moss o Underwood, MN 56588 DUET, ^. RETE S Otter Teil 
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Table 9.—Principal producers —Continued 


Commodity and company 


Sand and gravel: 

Construction: 
Arsenal Sand & Gravel Co 
Barton Sand & Gravel Co 


Fischer Construction Co. Ine 


Stone: 
9 (1983): 


Cod 8 Granite Co- 
The d pring Inc 


J. L. Shiely co 


Limestone: 
Bryan Rock Products Inc.. — 


Edward Kraemer & Sons 


Quarries 
Traprock (basalt): 
Arrowhead Blacktop Co .. 


Bii cin 3 
0010 Spring Granite Co- 


Do 
View Quarry Co., a division 
of Rex Granite Co. 
Limestone: 
Biesanz Stone Co. Inc... 


Address 


Box 48287 

St. Paul, MN 55164 

Box 12707 

New Brighton, MN 55112 
10633 Ave. North 
Osseo, MN 55869 


6801 West 150th St. 
Apple Valley, MN 55124 
Box 322 


Mankato, MN 56001 
1101 North ue ing Ave. 
2 Ea Paul, MN 55108 

St. Cloud, MN 56301 


1101 North Snelling Ave. 
St. Paul, MN 55108 


Cold S MN 56320 
200 14 75 

83 Falls, MN 56241 
Sioux Falls, SD 57102 


1101 North que ng Ave. 
St. Paul, MN 55 


Box 215 


St. Charles, MN 55972 
Box 338 
Hopkins, MN 55343 


2480 Marion Rd. SE. 
Rochester, MN 55901 


1101 North Snelling Ave. 
St. Paul, MN 55108 


Route 5, Box 21 
New Ulm, MN 56073 


Box 6568 
Duluth, MN 55806 


Cold Spring, MN 56320 


Box 2302 

Wichita, KS 67201 
Drawer 9 

St. Paul Park, MN 5507 1 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


Pit and plant 


Pits and planta 


Pit and plant 


Pits and planta. _ — 
Pit and plant 


and 


Quarries and 
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Big Stone, Mille 
Renville. 


Stearns. 
Redwood. 


Digitized by Google 


The Mineral Industry of 
Mississipp1 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Bureau of Geology and Energy 
Resources, Mississippi Department of Natural Resources, for collecting information on 
all nonfuel minerals. 


By James R. Boyle,’ Maylene E. Hubbard, and Alvin R. Bicker’ 


The value of Mississippi’s nonfuel miner- 
al industry in 1984 was $94.2 million, an 
increase of 5% over that of 1983. Although 
relatively small, the increase continued an 
upward trend that has lasted for 2 years. 
Mississippi's weak economy began to recov- 
er substantially early in the year, but the 
onset of higher interest rates affected the 
economy severely after midyear, resulting 
in only a minor recovery. 

Mississippi ranked second nationally in 


the production of recovered sulfur, and 
third in bentonite and fuller’s earth. Major 
commodities produced were cement, clays, 
sand and gravel, and stone. Although out- 
put increased, total value was still below 
the peak years of 1978 through 1980. The 
increased output was attributed to a slight 
upturn in construction activities, which 
peaked by midyear. Mississippi ranked 41st 
nationally in value of nonfuel minerals 
produced. 


Table 1.—Nonfuel mineral production in Mississippi? 


1988 1984 

Mineral ; Value 1 Value 
Quantity (thousands) Quantity (thousands) 
Eg ea ae oe ee thousand short tona. _ 1,446 $23,846 2,898 $30,565 
Sand and gravel (constructionn?voꝛv44ͤ --- 111,000 34,600 12,205 84,955 
E E E ea ee 8 a 1,651 4,877 *2,000 *5,800 
Combined value of cement and sand and gravel (industrial) _ — _ XX 26,882 xx 22,858 
Toll Se era a st a ee le ae XX 89,705 XX 94,178 


*Estimated. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Mississippi, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
r AAA Ede W 3) 
Bento . Le W W Clays. 
d $221 Qa) 
Ü §˙’.¹ ees ca W 3) 
Clay ese W Stone (crushed). 
CODD Llc E EN 4,814 ( 
DeSoto nr . Emo: 2,751 Ced) 
Forrest — ß eris 3) 
Gorgó oo ee es 40 3) 
Hancock oo undi cau ete ioss 81 3) 
Hir. 40 (?) 
Eides i Eee W $736 Clays. 
Ell A ee W 3) 
Itawamba. --------------------—- 1,654 3) 
JACKSON ond Lu eme 8 W W Sand and gravel (industrial). 
Jasper.. hs a uL LS 54 3) 
Jefferson Da vs 16 (3) 
P1))));²·. 4 8 W W Clays. 
NATO eel m ce W W Do. 
Lauderdale. |... 22 2-2 --2---- W W Do. 
Lincoln Ice ensi. W ( 
I (/˖/⁰˙ . 8 W W Cement, stone (crushed), clays. 
Marion --—--------------------- 1,260 (*) 

Pee Ss ee On Neo tt ea eT W W Clays. 
Monroe/e 7,373 5,952 Do. 
Noxubeꝛʒ2iz „4 W W Clays, stone (crushed). 
Panola uiua EE Eee EE W W Clays. 

Pearl River 353 @) 
CC77õöÜ5oẽÄX oe 11 3) 
ôö§öĩ5·êtĩðiʃ?U ( W (?) 
Rankin -escorsa ete 3) A 
Binh. oconc ee E ME È) W Stone (crushed). 
Stone aps ee y à 
Tippah ----------------------—- W W Clays. 
i NGOs ee WW. 8 W W Stone (crushed), sand and gravel (industrial). 

Walthall une Aeque eie 154 3) 
Warren . ——————— AAA Ems W Q3) 
Washington __________________-_-_- W 3 
WayDe uu ecu nup Eee (3) 216 Stone (crushed). 
WIBSLIOD un n ne cid uus eee W Clays. 
Yalobusha _________________-_-_-~- W a) 
F1PJ%))Ü⁰Üb d W (?) 
Undistributed* __._____________-___ 53,854 48,199 
Sand and gravel (construction XX 34. 600 
Stone (crushed) . )))) W XX 

Total® ___________________ c2 12,685 89,705 


., nated: W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
licable 


No nonfuels mineral production was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value i is shown separately under 
“Sand and gravel (construction).” 
i x Stone was produced; data not available by county. Total State value is shown separately under “Stone 
“Includes mineral preduction that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to totals shown because of independent rounding. 


XX Not 
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Table 3.— Indicators of Mississippi business activity 


19827 1983 1984P 
Employment and labor force, annual average: 


LEON a a dg mue ͤ d E NE thousands. - 2,567 2,581 2,598 
Total civilian labor fortfee 7 do... 1,065 1,064 1,074 
Unemploymennn!mmdſmgttnundlnnd «é «4 do- 117 134 116 
Employment (nonagricultural): 
ll i LL LLL LRL D e e do... 11.8 8.8 9.2 
Nonmetallic minerals except fuels? do— 9 7 NA 
Oil and gas extractio/¶ nn 4 „„«„„„ do 11.0 8.1 8.4 
Manufacturing total... ~~~ __ do— 203.2 204.7 218.6 
Primary metal industries do... 12.5 12.2 NA 
Stone, clay, and I oer products - - --—-----------------——- do- 5.7 5.7 6.2 
Chemicals and allied produ et do 6.5 6.5 6.8 
Petroleum and coal preducts __ gs EUIS 1.9 2.1 2.1 
Construction 5 ii aa do- 39.6 36.2 87.6 
Transportation and public utilities do— 39.6 88.6 89.1 
Wholesale and retail trade do— 161.6 165.2 175.5 
Finance, insurance, real estate „ do— - 32.9 33.5 84.2 
T. DE OE ete e x es 122.1 124.6 125.5 
Government and government enterprises do____ 180.0 181.1 183.5 
Total d e e A E do- 790.0 792.8 823.1 
Personal income: 
JJ) ————— ""——— oe ee eee millions $19,939 $20,810 $22,802 
uod. soi. MEME EET ⁰⁰õyꝗ $1,16 ,062 $8,777 
Hours earnings: 
Total average weekly hours, production workers 38.1 40.1 40.6 
Total yap hourly earnings, production workers $6.41 $6.70 $6.95 
F/ .— —————o ne k Ue milli $467 
Nonfarm Lun ne mE do 513,275 $18,918 $15,081 
ne Ca Eo peo ͤ y y Eo E Emus E do— $380 
Nonmetallic minerals except fuel do- 314 312 $18 
Oil and gas extraction -———— — do— $245 
Manufacturing totall““nlc dd do— $3,404 , $4,503 
i metal industrie do- 369 $16 $93 
Stone, clay, and glass products - -——-------------------— do... 106 $114 125 
Chemicals and allied produ et do- 155 $164 186 
Petroleum and coal products ~- --------------------——- do— 874 $91 
Sole do... $867 $198 $193 
Transportation and public utilities do_ $1,015 $1,056 12446 
Wholesale and JJV ð y do— $2087 8 2,445 
Finance, insurance, realestate __-—--—------------------—— do... $583 9 $102 
To. ces i DON NEC OUS ec Rene NEU do- 81.984 2,160 
Government and government enterprises do... $2,185 2,985 $3,123 
Construction activity: 
Number of private and public residential units authorized |... 6,207 9,770 10,877 
Value of nonresidential construction. — - - - -----------------—- millions $169.8 8205.9 b 
ECC TTC F 
ipments and masonry cement within the 
thousand short tons 712 767 850 
Nonfuel mineral production value: 
Total crude mineral value esst millions $72.7 $89.7 $94.2 
Value per càpita T DL EIE ea east te $28 $35 $36 


PPreliminary. ‘Revised. NA Not available. 

!Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 
*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of sand and gravel and 5 eias of nonfuel mineral production in 
ssissippi. 
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Figure 2.—Principal mineral producing localities in Mississippi. 
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Trends and Developments.—Mississippi’s 
limited output of minerals is tied closely to 
construction activities. The unemployment 
rate, which also mirrors construction activi- 
ty, declined to 9.5% at midyear as construc- 
tion activity increased. The rate then rose 
sharply in the fourth quarter to 11.0% with 
declines in construction-related manufac- 
turing sectors. Rising interest rates during 
the second quarter triggered the decline in 


Mississippi's interest-sensitive construction, 


textile, and apparel industries.* The State's 
recovery still remains one of the weakest in 
the Southeast. 

Mississippi’s exports of manufactured 
products grew faster than production and 
generated about 9% of its manufacturing 
jobs, leaving the State vulnerable to new 
economic setbacks because of the relatively 
high proportion of its work force in manu- 
facturing. The production tax on sand and 
gravel and crushed stone, in essence a 
severance tax, increased to 6%, up from 5% 
in 1983. However, with the exception of 
operations in direct competition with near- 
by out-of-State operations, this tax had a 
minimal impact on output. 

The Tennessee-Tombigbee Waterway was 
completed during 1984 and was expected to 
open early in 1985. Producers were adverse- 
ly impacted by the completion as demand 
for sand and gravel and crushed stone fell. 
Maintenance requirements for the water- 
way and the Mississippi River amount to 
about 1 million short tons of stone per year. 
The major portion of these requirements 
are for the Mississippi River and are obtain- 
ed from sources in Arkansas and Tennessee. 
Renovation and expansion have been start- 
ed at port facilities at Mobile, AL, Gulfport 
and Pascagoula, MS, and Pensacola, FL, 
with ready access to the Port of New Or- 
leans for worldwide shipping. Major com- 
modities expected to move over the new 
waterway include aggregate, chemicals, 
coal, metallic ores, nonmetallic minerals, 
petroleum, and steel. 

Development of the Tennessee-Tombigbee 

Waterway could be a positive influence on 
Kerr-McGee Chemical Corp. to continue 
developing its Hamilton facility. The 
Hamilton facility consists of titanium diox- 
ide, electrolytic manganese, and chemical 
plants. About 100,000 short tons of material 
per year, currently shipped by rail, could be 
transported on the waterway. In 1984, the 
titanium dioxide plant completed a $4 mil- 
lion expansion program and increased pro- 
duction capacity to 63,000 tons per year. In 


MINERALS YEARBOOK, 1984 


the latter part of the year, the company 


announced a second expansion of $8 million 
to increase production to 72,000 tons per 
year. The expansion, to be completed by 
mid-1986, will result in about 20 new per- 
manent jobs. Feedstock for the plant comes 
from Kerr-McGee’s Mobile, AL, synthetic 
rutile plant, which should be able to supply 


all of the needs of the expanded Hamilton 


plant. 
‘The Mississippi Department of Economic 
Development (MDED) announced 19 expan- 


gions in mineral-related industries during 
1984. The expansions were noted as follows: 


clay industry (eight), steel and foundries 
(six), concrete products (two), sand and grav- 
el (two), and titanium dioxide (one). 

During fiscal year 1984, 177,428 short. 
tons of ilmenite from Australia was im- 
ported through the Port of Gulfport and 
shipped to E. I. du Pont de Nemours & Co.'s 
titanium dioxide operations at Pass Chris- 
tian. This was a slight increase over that of 
1983. 

-KemaNord Inc. announced planned ex- 
pansions for its sodium chlorate plant in 
Columbus to increase production from 
58,000 to 98,000 short tons per year by 
midyear 1985. Sodium chlorate is used to 
bleach pulp and as an oxidizing agent in the 
uranium industry. KemaNord is the U.S. 
subsidiary of KemaNord AB of Sweden, 
which will become the world's largest pro- 
ducer of sodium chlorate with expansions 
announced in 1984. Salt from Louisiana will 
be barged up the Tennessee-Tombigbee Wa- 
terway to the plant. 

Phelps Dodge Corp. sold its Starkville 
building wire and cable plant and its relat- 
ed businesses to Hi-Tech Cable Corp., a new 
independent company made up of the man- 
agement at the Starkville plant. The plant's 
major product is copper building wire, and 
the new owners announced plans to contin- 
ue and strengthen the existing operation. 

In the energy sector, the oil and gas 
industry, despite weakening prices, improv- 
ed in 1984 over depressed activity levels of 
1983. Employment was up 496 as drilling 
activity increased slightly; output from pro- 
ducing wells also increased slightly over 
that of 1983. Although lignite reserves in 
the State were estimated at over 5 billion 
short tons, plans to develop this resource 
have been indefinitely delayed. 

Legislation and Government  Pro- 
grams.—During the year, the Mississippi 
Bureau of Geology and Energy Resources 


m 
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continued investigation of the geology and 
mineral resources of the State. The Surface 
Section completed field investigations in 
Newton County and initiated work in Tisho- 
mingo County. The Subsurface Section pre- 
pared regional subsurface maps and main- 
tained the Sample and Core Library. The 
Mineral Lease Section leased State-owned 
lands for mineral exploration. Income de- 
rived from leasing, royalty, and permit 
activity totaled $432,000 during the year. 
The Groundwater Section completed 244 
electric logs of water wells and began ob- 
taining ground water data in Alcorn and 
Tishomingo Counties. An “Economic Miner- 
als Map of Mississippi” and a “Minerals 
Producers Directory—1984” were published 
during the year. The Surface Mining Sec- 
tion continued to administer the Surface 
Mining Act of 1977. 

The Mississippi Mineral Resources Insti- 
tute at Oxford continued mineral resources 
investigations during the year. Programs 
conducted included studies of heavy miner- 
als offshore, utilization of zeolite and vari- 
ous clay types, examination of Landsat 
reflectivity, and several energy related 
Studies involving both lignite and oil and 
gas. The institute continued an ongoing 
program designed to aid in the commercial- 
ization of minerals in the State. The pro- 
gram emphasized research to identify min- 
-erals with potential for development and 
methods to assist bringing those minerals 
into development. In fiscal year 1984, the 
.. U.S. Bureau of Mines allotted $150,000 to 

the institute to foster and support graduate 
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Late in the year, the U.S. Bureau of Land 
Management (BLM) identified 78 parcels of 
land in Mississippi covering 6,013 acres of 
unleased Federal land presumed to contain 
oil and gas leases. BLM proposed to publish 
a notice in 1985 detailing the location of 
these unleased parcels to determine priority 
of leasing. 

The U.S. Bureau of Mines placed a 
$100,000 contract with Jackson State Uni- 
versity, Jackson, to study the characteris- 
tics of respirable mine dust. 

The U.S. Geological Survey conducted 
various basic geologic and geophysical 
studies within the State of Mississippi. The 
Survey published Professional Paper 1300, 
“Wilderness Mineral Potential,’ which in- 
cludes the Sandy Creek Roadless Area in 
Mississippi. The report was prepared in 


cooperation with the U.S. Bureau of Mines. 


The U.S. Department of the Interior sche- 
duled a meeting late in the year with repre- 
sentatives of seven coastal State governors, 
including Mississippi, to discuss issues un- 
der section 8(g) of the Outer Continental 
Shelf Lands Act. Section 8(g) requires the 
Secretary of the Interior to offer the Gover- 
nor of the affected State the opportunity to 
enter into a fair and equitable agreement 
concerning the disposition of revenues gen- 
erated by a Federal lease within 3 miles of 
the seaward boundary of the State contain- 
ing pools of oil and gas that underlie both 
State and Federal waters. No agreement 
was reached during the year. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Nonmetals accounted for all of Mississip- 
pis nonfuel mineral production in 1984. 
Commodities produced included cement, 
clays, sand and gravel, and crushed stone. 

Cement.—United Cement Co. was the 
sole producer of cement in Mississippi. The 
plant, in Artesia, Lowndes County, is in the 
east-central part of the State. The compa- 
ny's primary output was portland cement, 
with minor amounts of masonry cement. 
Portland cement shipments decreased along 
with unit prices; masonry cement output 


Principal portland cement sales were to 
ready-mixed concrete companies, concrete 
product manufacturers, highway contrac- 
tors, and building materials dealers. Raw 
materials used in cement manufacture in- 


cluded anhydrite, chalk, gypsum, iron ore, 
limestone, and sand. Clay was not required 
because of the high alumina content in the 
stone. The raw material is crushed, ground, 
and fired with finely ground coal in the 
kiln. After grinding with gypsum, the ce- 
ment was shipped to markets in States in 
the Southeast. . 

Clays.—Total clay output increased sub- 
stantially over that of 1983. Seventeen min- 
ing companies operated 24 pits in 12 coun- 
ties, primarily in the northern and north- 
eastern part of the State. Ball clay, benton- 
ite, common clay, and fuller’s earth were 
produced in Mississippi. The State ranked 
third nationally in output of bentonite and 
fuller's earth. Clays produced in the State 
were used in the automotive, construction, 
agricultural, and animal-feed industries. 
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Output of common clay and fuller's earth 
increased, while bentonite decreased and 


ball clay remained at the same level as that 


of 1983. Common clay was mined at 18 pits, 
primarily in Benton, Noxubee, and Hinds 
Counties. Major uses were for brick, con- 
crete block, and structural concrete. Output 
was 1,871,000 short tons compared with 
943,000 tons in 1983; this was the highest 
output in over 10 years. The resurgence of 
construction activities through midyear had 
a direct effect on brick companies in the 
State. Several companies operated at or 
near capacity throughout the year. Merry 
Co., Augusta, GA, which purchased 50% of 
Laurel Brick & Tile Co. in 1982, purchased 
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the remaining portion in mid-1984. Holly 
Springs Brick & Tile Co. announced a $4.5 
million expansion program at its plant in 
Holly Springs. 

Ky-Tenn Clay Co. was the only producer 
of ball clay in Mississippi; output was from 
a surface mine in Panola County. The clay 
was processed for a variety of ceramic uses 
with demand remaining at a relatively low 
level. The product was shipped to markets 
primarily out of State with some going to 
export markets. Columbus Brick Co., Co- 
lumbus, and Schneider Brick Co., Brookha- 
ven, announced expansion plans through 


Table 4.— Mississippi: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


Ball clay, fire | 
Bentonite clay, fuller's Common clay Total 
Year earth xn | 
Quantity Value Quantity Value Quantity Value Quantity Value 
190. 275 6,234 W W 1054 3.292 1596 21,714 
198]: 868 285 7,060 W W 649 2,028 12218 23, 309 
1982. 88 232 6,063 W W 1,212 805 21,181 
1989 2c ahe 86 241 5,952 W W 2,694 1.446 28,846 
19999·Ü 8 208 6,304 W W 1.871 5,631 2,398 30, 565 


W Withheld to avoid disclosing company proprietary data; included in Total.“ 


Mississippi's bentonite producers, Ameri- 
can Colloid Co., Harshaw-Filtrol Partner- 
ship, and International Minerals & Chemi- 
cal Corp. (IMC) operated four surface mines 
in Monroe County. Bentonite was processed 
for sale to the automotive industry, as a 
foundry binder, and to the agricultural 
industry for use as an animal-feed binder. 
Demand remained relatively low with ship- 
ments mainly to out-of-State markets. Fil- 
trol announced an expansion of its clay 
desiccant facility at Jackson, which would 
double capacity. Clay desiccants are used as 
dehumidifying agents to prevent corrosion 
and mildew. Plant modernization of more 
than $1 million would include a new dryer, 
roll crusher, and improved storage facilities 
and was scheduled for completion in 1985. 
The calcium montmorillonite was shipped 
by rail from Monroe County to Jackson. 
Filtrol is developing a pit in Smith County 
with ongoing tests to determine suitability 
of the material. American Colloid Co. plans 
to produce 15,000 tons per year of acid- 
activated clay at its new $3.5 million facility 
at Aberdeen. The plant is scheduled to start 
up by mid-1985. Acid-activated clay is used 
to bleach and decolorize vegetable oils and 
animal fats and to refine mineral oils. IMC 


also announced expansion plans through 


Two companies, IMC and Oil-Dri Produc- 
tion Co., mined fuller's earth from pits in 
Tippah County. The clay was processed at 
nearby plants for sale to the agricultural 
industry. Markets for fuller's earth remain- 
ed low with production slightly higher than 
that of 1983. Oil-Dri announced expansion 
plans through MDED. 

Nitrogen.—Cargill Inc., Chevron Chemi- 
cal Co., and Mississippi Chemical Co. pro- 
duced anhydrous ammonia during 1984. 
Total rated annual capacity of the three 
facilities was 991,000 short tons. 

Perlite (Expanded).—Mississippi ranked 
first in the Nation in output of expanded 
perlite. Manville Products Corp., Natchez, 
and the United States Gypsum Co., Green- 
ville, expanded perlite shipped in from New 
Mexico. The product was used in roof insu- 
lation and in formed products. Production 
and value increased over that of 1983. 

Sand and Gravel.—Mississippi produced 
both construction and industrial sand and 
gravel in 1984. Production was from 100 
companies operating 107 pits in 35 counties. 
Total output increased over that of 1983. 
None of the operations in the State produc- 
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ed over 1 million short tons in 1984. 
Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; the 1983 chapter gave estimates. Data 
for odd-numbered years are based on annu- 
al company estimates made before yearend. 
Construction sand and gravel was the 
leading commodity in value among the 
nonfuel minerals produced in Mississippi. 
Although production increased, it still has 
not returned to its peak production years of 
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the 1970's. The increase in 1984 was basical- 
ly due to a surge in construction activities, 
including highway work. Construction sand 
and gravel was produced at 105 operations 
in 84 counties. Leading counties were DeSo- 
to, Copiah, and Holmes. The major portion 
of sand and gravel was shipped by truck. 
Valley Gravel Co., Bigbee Valley, and R. C. 
Cement Co., Hernando, announced expan- 
sion plans at their pits through MDED; the 
cost will exceed $4 million. 


Table 5. — Mississippi: Construction sand and gravel sold or used in 1984, by major use 


category 

Quantity Vol Val 
Use (thousand ue uo per 
Asphaltic concretecdkkdõkd „„ 1,186 $3,623 $3.05 
JJ ↄ d T.:. yeas arched 884 11,840 8.55 
enen 53 178 8.96 
Lio Ec ũ 8 76 87 1.14 
Plaster and gunite sands |... ~~~ „„ 4 12 8.00 
Road base and covering“) . 1,166 2,652 2.27 
cp CI DP 6,387 16,568 2.59 
Total or averagé ²˙ ee ee ie ee eee 312,205 84,955 2.86 


1Includes road and other stabilization (lime). 
granules and other 


roofing unspecified uses. 
*Data do not add to total shown because of independent rounding. 


Industrial. Sand for industrial uses was 
produced by two companies in Jackson and 
Tishomingo Counties. Output decreased: 
the material was used in sandblasting, 
cores, and molds. 

Stone. Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only: therefore, this chapter contains 
only estimates for 1984. The data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed stone output was estimated to 
have increased mainly because of increased 
construction and road maintenance activi- 
ties that started late in 1983 and continued 
through most of 1984; demand for agricul- 
tural purposes decreased. 

Sulfur (Recovered).—Mississippi ranked 
second nationally in output of recovered 
sulfur. Five companies recovered sulfur 
from refinery and natural gases. Production 
was reported by Shell Oil Co. in Clarke and 
Rankin County; Chevron U.S.A. Inc. in 
Jackson County; Amerada Hess Corp. in 
Lamar County; Pursue Gas Processing & 
Petrochemical Co. in Rankin County; and 
Koch Hydrocarbon Co. in Clarke County. 
Sulfur sold or used in 1984 totaled 754,000 
metric tons, valued at $74.4 million, com- 


pared with 722,000 metric tons valued at 
$67.9 million in 1983. 


METALS 


Primary metal production is not a signifi- 
cant industry in the State, yet contributed 
to the economic well-being of Mississippi. 
Although the major production of the 
State's extractive mineral industry was 
nonmetallic, a significant metals industry 
existed that depended mainly on out-of- 
State raw materials. According to the 
Mississippi Research & Development Cen- 
ter, eight companies produced gray iron 
castings and three produced steel castings. 
Shipments of ferroalloys decreased 15.3% 
while value decreased 8.0%, indicating an 
increase in unit values. Kerr-McGee oper- 
ated an electrolytic manganese facility at 
Hamilton utilizing pyrolusite from Gabon, 
West Africa. 

Corhart Refractories Co. Inc., Pascagoula, 
imported chrome ore from the Republic of 
South Africa for the production of refracto- 
ries. The primary use is in the form of 
chromite to make refractory bricks for lin- 
ing metallurgical furnaces. 

Six primary metal companies announced 
expansion plans through MDED at a cost of 
over $3.5 million. Companies announcing 
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expansion projects included ESCO Corp. 
(Newton), Forging Die Inc. (Olive Branch), 
Gipson Steel Inc. (Meridian), Shelby Die 
Casting Co. Inc. (Shelby) Teledyne Irby 
Steel Co. (Gulfport), and Vicksmetal Corp. 
(Vicksburg). 


State Mineral Officer, Bureau of Mines, Tuscaloosa, 


MINERALS YEARBOOK, 1984 


AL. 

*Editorial assistant, Bureau of Mines, Tuscaloosa, AL. 

*State geologist, Bureau of Geology and Energy Re- 
sources, Jackson, MS. 

“Wilson, G., and G. Sullivan. Mississippi: Moving Ahead, 
But Slowly. Economic Review, Federal Reserve Bank of 
Atlanta, Feb. 1985, pp. 69-76. 

SBusiness America. State Export Series, Mississippi. 
Nov. 26, 1984, p. 15. 


Table 6.—Principal producers 
Commodity and company Address Type of activity County 
Ce 
United Cement C0o ----- Box 185 Plant Lowndes. 
Artesia, MS 39736 | 
A merita Colloid Co— Box 75 Mine and plant Monroe. 
Aberdeen, MS 39730 
Holly Springs Brick & Tile o Box 310 
Holly Springs, MS 38635 
International Minerals & Chemical Corp Box 346A Mine Do. 
Aberdeen, MS 89730 
Jackson Mix Concrete, a division Box 1292 ----d0 -- Hinds. 
of Delta Industries Inc. Jackson, MS 89205 
Send and gravel: 
American Sand & Gravel Coo Box 272 Stationary plant Forrest. 
Blain Gravel Co V Stati lants Clay, Copiah, 
ravel kcco0oo „ onary p , Cop 
Mount Olive, MS 39119 
n. 
Hammett Gravel Co Box 207 Mines and plants. Holmes, Mar- 
Lexington, MS 39095 ion, Pike. 
Stone Wire -— SA , 7 
Mississippi Stone Products x Quarry- ------ Tishomingo. 
— DE a quar 
ent o an x es ; 
Commerce. Jackson, MS 39205 Ler 
. e. 
United Cement Oo Box 185 Quarry... .— lowndos. 


Artesia, MS 39736 


The Mineral Industry of 
Missouri 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Missouri Department of 
Natural Resources, Division of Geology and Land Survey, for collecting information on 
all nonfuel minerals. 


By Jane P. Ohl, Heyward M. Wharton; and Ardel W. Rueff? 


The total value of nonfuel minerals pro- 
duced in Missouri increased from $725.9 
million in 1988 to $731.9 million in 1984, 
and Missouri’s rank in the Nation as a 
nonfuel mineral producer remained at 
eighth. Missouri maintained its national 
dominance in the production of fire clay 
and lead; was third in barite, lime, and zinc; 
fifth in portland cement; and seventh in 
crushed stone. 

In 1984, 14 nonfuel minerals were mined 
in the State, 6 metals and 8 nonmetals. 
Metals accounted for more than one-third of 


the total value. Portland cement was Mis- 
souris leading mineral product and ac- 
counted for more than 2096 of total mineral 
value, including mineral fuels. Mine output 
of recoverable lead declined by nearly 
131,000 metric tons in 1984 and was the 
lowest production since 1968—before three 
of the new Viburnum Trend lead-zinc mines 
were in full operation. 

Per capita value of nonfuel mineral pro- 
duction was $146, compared with the na- 
tional average of $98. 


Table 1.—Nonfuel mineral production in Missouri! 


1983 1984 
Mineral 77 Wales ao ono. Mala 
Quantity 3 Quantity 1 
Cement: 
Masonry . j thousand short tons 146 $7,339 143 $7,033 
Portland os uL Lou ee AA stem Ere do_ _ _ _ 3,499 157,249 3,981 178,225 
6 ³»W.öw-.-. 88 do— 1.418 11,848 1,575 14,666 
Copper (recoverable content of ores, etc.)) ... metric tons 7,725 13,033 5,818 8,575 
Gem stones NA 10 NA 10 
z . eU LE thousand long tons. _ 877 27,054 1,370 W 
Lead (recoverable content of ores, etc.))! metric tons 409,280 195,620 278,329 156,766 
Sand and gravel: 
Construction thousand short tons- _ ©7700 €17,700 7,967 19,364 
Industriallllnnsnnnssn do— 600 1,541 614 8,129 
Silver (recoverable content of ores, etc.) thousand troy ounces. . 2,021 23,124 1,401 11,406 
Stone (crushed) . . thousand short tons 39,454 120,700 *41,600 *137,000 
Zinc (recoverable content of ores, etc.) metric tons 57,044 52,052 45,458 48,707 
Combined value of barite, clays (fuller’s earth), iron oxide pigments 
(crude), lime, stone (dimension), and value indicated by symbol W XX 792.598 XX 142,016 
J7J/̃ͤ ͤdßd y ——oÓ—— XX 1725, 868 XX 731.897 


“Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 
included with "Combined value" figure. XX Not applicable. 
! Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Excludes fuller’s earth; value included with “Combined value" figure. 
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Table 2.—Value of nonfuel mineral production in Missouri, by county! 


County 1982 
Andrew |. LLL 2-2 (3) 
Audraáin. nk $1,485 
Hy m 8 
Barton ------------—- (3) 
Bates (3) 
Bentoůon 2) 
Bollingerrnr W 
T o c LL A ed W 
Buchanan 2a 
Butler -------------—- W 
Caldwell (3) 
Callawayoy ¶ 
Camden 132 
Cape Girardeau ________~- W 
Cass --------------—- (2) 
Cedar _______________ (3) 
Christia:nn nn 2) 
Clarki ce ne ee Be 170 
Clay DS 
Clinton 2) 
CONE: 32 et es i 479 
br 
Crawford W 
Dade — ——— -A Ee. (3) 
Dallas 2) 
Davies W 
De Kalb -` ----------— (2) 
Dent. nos ec cru (3) 
Douglas 43 
Franklin W 
Gasconade W 
Gentry- yr ecco ee W 
Greene W 
Grunlddsdsd‚ a W 
Harris enn (3) 
Henry sce ů (2) 
Hickory) 2) 
Holt 55 ---------- -> (2) 
Howard ------------—- 
Howell“. 

NT A e ae a 192,461 
Jackson _____________ W 
Jaspe rr 2) 
Jefferson |... W 
Johnsotrnnn (3) 
Knox____...-____~____~- (3) 
Laclede . .. (3) 
Lafayette |. 69 
Lawr ene (2) 
Lewis -------------—- 681 
Lincoln. —— 2 con W 
Livingston W 
McDonald. |. .. (3) 
Madison 18 
Maries W 
Marion (2) 
Mercer. 2) 
Miller W 
Monit eu (3) 
Monroe (2) 
Montgomery ......- PEES W 
Morgan 2) 
Newtoůo nn (3) 
Nodaway _____________ (3) 
Oregon W 
Osage e W 
ee Ni as eae, 11 
Pemiscot |... 225 
POPPY aot ]%¾ſ 8 10 
Piti 2) 
Phelps. ———— o 152 
Pikë S eR 41,644 
Platte ------------——- 


See footnotes at end of table. 


(Thousands) 


1983 


4 
SSN 


SSA 


qn 
-J 
o0 


— 


= -3 
z5z9z2z 


SSS 


zzzz 


183,611 


Minerals produced in 1983 
in order of value 


pde (crushed). 

Clay 

Stone (crushed). 
Do. 


Do. 
Do. 


Stone (crushed), clays. 

Stone (crushed). 

Stone (crushed), clays. 

Stone (crushed). 

Stone (crushed), clays. 

Stone (crushed), stone (dimension). 
Cement, stone (crushed), clays. 
Stone (crushed). 


XIII 


Clays, stone (crushed). 
Stone (crushed). 


98 8 


Stone (crushed). 
Stone (crushed), clays. 
Clays, stone (crushed). 
Stone (crushed). 
Lime, stone (crushed). 
Stone (crushed: 


Stone (crushed). 
Do. 
Do. 


Do. 
Lead, zinc, silver, copper, stone (crushed), 
stone (dimension). 
Cement, stone (crushed). 
Stone (crushed). 
Cement, stone (crushed), sand (industrial). 
Stone (crushed). 


9888988 


Clays, stone (crushed). 
Stone (crushed). 


Clays. 
Stone (crushed). 


yyy? 


Clays, stone (crushed). 
Stone (crushed). 
Do. 


Do. 
Do. 
Clays. 


Stone (crushed). 
Do. 


Do. 
Cement, stone (crushed), clays. 
Stone (crushed), clays. 
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Table 2.—Value of nonfuel mineral production in Missouri, by county! —Continued 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
Polk nne (2) W Stone (crushed). 
Pulaskki1ii .-.-- $165 W Do. 
Putnam 2) W Do. 
BI. 8E 27,321 W Cement, stone (crushed), clays. 
Randol hb D $535 Stone (crushed). 
7 pity Sass (3) = 
Reynolds 127,277 73,648 Lead, zinc, silver, copper. 
St. Charlees W Stone (crushed), sand (industrial). 
St. Glatt (3) T 
St. Francois W W Lime, stone (crushed). 
Ste. Geneviete W W Do. 
St. Louis W W Stone (crushed), sand (industrial). 
St. Louis City. _._______- 773 (3) 
Saline 2) 1.879 Stone (crushed). 
Scotland... (2) W Do. 
Sor 68 W Do. 
Shannon (2) W Do. 
Shelby - -- ----------—- (2) W Do. 
Stoddard ii W W Clays. 
Nes 2 W Stone (crushed). 
Sullivan... 22-2 _~_ (2) 290 Do. 
Taney --------------- 190 W Do. 
Texas uso 23 W Do. 
Vernon 2 992 Do. 
Warren W W Stone (crushed), clays. 
Washington 66,343 55,521 Iron ore, lead, zinc, silver, copper, barite, iron 
oxide pigments. 
Wayne 2) 4,075 Stone (crushed). 
Webster 10 58 Do. 
Wort (2) W Do. 
Wright 2) W Do. 
Undistributed :- 1159, 790 365,222 | 
Sand and gravel (construction) XX €17,700 
Stone: 
Cruse €113,300 XX 
Dimension eig XX 
Tot! 1732, 856 725, 868 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

XX Not applicable. | | | 

No production of nonfuel mineral commodities was reported for counties not listed. 

bres and dimension stone was produced; data not available by county. Total State values are shown separately 
under “Stone.” 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)."' i 

*[ncludes gem stones and stone that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to totals shown because of independent rounding. 


Table 3.—Indicators of Missouri business activity 


1982" 1983 1984 
Employment and labor force, annual average: 

( // ˙⅛·¹˙wwr ⁰⁰yts ð thousands. .. 4,942 4,963 5,008 
Total civilian labor force trek do- 2.308 2.347 2.379 
Unemployment ̃ ĩ ˙¹ww . ]7ↄ 0 ·⁰Gð.du ½].ꝗñ :. v do... 213 232 172 
Employment (nonagricultural): 

fl! i Oe e uei etui tad tai o do— 7.1 6.3 6.0 
Metal mining dc ĩðͤ C do. ___ 2.5 2.0 NA 
Nonmetallic minerals except fuelss? do... 2.8 2.6 NA 
Coal miniDg sa nuc MM . co a do- 1.6 1.6 NA 
Oil and gas extraction? _______________________ 2 do- 2 2 NA 

Manufacturing tot!gÖü —2?-2v2ç4 do- 406.8 405.4 430.9 
Primary metal industries do— 13.5 12.4 13.8 
Stone, clay, and N ner products . do— 10.8 11.0 11.1 
Chemicals and allied product do... 28.1 27.6 28.8 
Petroleum and coal products? ss do... 1.3 1.2 NA 

Construction ou mucus c ces cd E do- 73.3 74.7 82.2 

Transportation and public utilities do- 133.2 132.7 133.9 

Wholesale and retail trale do- 459.8 463.7 480.4 

Finance, insurance, real estaledace col do... 108.9 111.8 113.8 

SOO VLCC o s o ee Lee CULA Re m EL 8 dos 405.1 419.3 434.8 

Government and government enterprises do... 328.2 323.3 332.8 

ec D" do- 1.922.4 1,937.0 2,014.7 


See footnotes at end of table. 
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Table 3.—Indicators of Missouri business activity —Continued 


1982" 1983 1984? 
Personal income: 2 . J 
l!» 8 NNI PRU RN 8 '- millions $51,079 $54,648 $60,847 
Per ca ila ae eee see 8 5 7 tanl Lat Sees $10,458 $11,010 $12,151 
Hours and earnings: 
Total average weekly hours, production workers --------------------- 38.1 40.1 40.6 
Total rudi n hourly earnings, production workers- eer esee $8.46 $8.89 $9.32 
Earnings by industry: i 
Farm income_-----------------—— VVV millions 8585 $151 $194 
Nonfarm ---------------—- atts Uu IAM M E ee eye do- 836,515 $39,501 843,722 
Mining se ... do- $201 $187 $195 
Metal mining __ 7. _________________- __ 3 do- _ __ $72 $66 $54 
Nonmetallic minerals except fuels. |... _ do... $53 $52 $61 
Coa mining §Äôĩé5k—eſ x eclesie $63 $61 $72 
Oil and gas extraction c do_ _ _ _ $13 $7 $8 
Manufacturing totaaaaallln“”mann◻n‚‚‚‚‚‚ . do $9,199 $9,829 $11,136 
Primary metal industries uA A 8 do- $388 $369 $422 
Stone, clay, an v rper producis —— — unl 8 do... $248 $261 $293 
Chemicals and allied products |... do- $851 $901 $983 
Petroleum and coal products... -------------------—- do. s $46 W W 
err do— 51.899 $2,083 $2,416 
Transportation and public utilities 3 do- $3,845 $4,178 $4,454 
Wholesale and retail trade orm do ... $6,589 $6,830 $1,531 
Finance, insurance, real estate do- $2,075 $2,398 $2,643 
SePVIGBS , ñ p p he Sue t do- $7,144 $7,962 $8,833 
Government and government enterprises do.... $5,459 $5,922 $6,329 
Construction activity: 
Number of private and public residential units authorizeedll 11,544 18,728 24,541 
Value of nonresidential construction millions $882.4 $875.6 $982.5 
Value of State road contract awards do- 8162.0 $364.0 $390.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,278 1,420 1,698 
Nonfuel mineral production value: i 
Total crude mineral valkXrtrtnnukkM millions $732.9 $725.9 $731.9 
Value per capita -2o i eg a a ee ee $148 $146 8146 


Preliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Sommer; U. S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of lead and total value of nonfuel mineral production in Missouri. 
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Trends and Developments.—A landmark 
decision on January 24, 1984, by the Nation- 
al Labor Relations Board allowed compa- 
nies to relocate jobs, even to other States, to 
avoid paying higher union wages. 

Strikes at lead-zinc mines significantly 
reduced metal output and reduced union 
strength in Missouri. 

In an effort to educate the public and 
preserve a valuable part of the U.S. herit- 
age, the Missouri Department of Natural 
Resources began restoration of the old Fed- 
eral lead-zinc-copper mill No. 3 in Flat 
River, St. Francois County. About $1.2 mil- 
lion in State funds, generated by a 0.196 
sales tax for State parks and soil conserva- 
tion, along with $20,000 given by St. Joe 
Minerals Corp., will be used to restore the 
historic site. The Federal mill and historic 
site are in St. Joe State Park, an 8,500-acre 
tract donated to the State by St. Joe Miner- 
als in 1972. The initial phase of the proj- 
ect—the establishment of a museum that 


Figure 2.— Principal mineral producing localities in Missouri. 


will interpret mineral resources, mining 
history, and mining technology—was ex- 
pected to be opened to the public in early 
1986. 

Employment.—According to the Missouri 
Department of Labor and Industrial Rela- 
tions, Division of Employment Security, 
unemployment claims in the quarrying and 
mining category fell during the last quarter 
of 1984. An increase of 200 mining employ- 
ees (from 3,500 to 3,700) in the St. Louis, 
MO-IL, metropolitan area between Decem- 
ber 1983 and December 1984, was the area 
showing the greatest change. 

Missouri had 394 mineral establishments, 
of which 24 were metal mining establish- 
ments and 265 were industrial mineral 
establishments, according to the Nation's 
latest 5-year survey, taken in 1982. Employ- 
ees in these two groups numbered 2,600 and 
2,800, respectively, in 1982, down from 3,400 
and 2,900, respectively, at the time of the 
1977 survey.? 
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Environment.—In early 1984, the Envi- 
ronmental Protection Agency (EPA) issued 
a final rule limiting particulate emissions 
from new plants started after August 24, 
1982. The final rule limits the concentration 
of particulates in stack emissions to 0.05 
gram per cubic meter, based on the use of 
the best demonstrated technology; in this 
case, high-energy wet scrubbers. Plants af- 
fected are those that process metallic ores 
into concentrates containing one or more of 
the following: aluminum, copper, gold, iron, 
lead, molybdenum, silver, titanium, tung- 
sten, uranium, zinc, and zirconium.* 

All primary and secondary lead smelter- 
refineries and lead-acid battery manufac- 
turing plants were required to submit final 
compliance plans for the U.S. Department 
of Labor's Occupational Safety and Health 
Administration's (OSHA) in-plant maxi- 
mum permissible exposure limit standard of 
50 micrograms of lead per cubic meter of air 
by August 1, 1984. The operational deadline 
was June 29, 1991, for primary smelter- 
refineries. 

On January 30, OSHA, the United Steel- 
workers of America, and ASARCO Incorpo- 
rated agreed on feasible engineering con- 
trols to reduce worker exposure to lead at 
four of the company's plants, including 
Asarco's smelter at Glover. OSHA officials 
discussed similar agreements with AMAX 
Inc. and St. Joe Lead Co. The agreements 
called for improving ventilation, enclosing 
some processes or workplaces, increasing 
cleanup methods, providing filtered-air 
clean rooms, and conducting research to 
develop or locate additional controls to fur- 
ther reduce lead exposure.’ 

A cooperative tailings stabilization pro- 
gram was discussed at a March meeting 
between the U.S. Bureau of Mines and 
representatives of St. Joe Minerals, Comin- 
co American Incorporated, AMAX Lead Co. 
. of Missouri, Barr Engineering Co., and the 
Missouri Department of Natural Resources. 

In April, in the eastern Independence 
area, two houses sank several feet, presum- 
ably owing to roof subsidence at the Pixley 
Mine. A survey in May found that four 
houses had been located over the abandoned 
underground limestone mine.* 

As of mid-1984, five abandoned-mine 
land-reclamation projects in the State were 
completed at a cost of more than $4 million. 
In addition, 1 project was in the construc- 
tion phase and 10 projects were in the 
design phase, at an estimated cost of ap- 
proximately $17.2 million, according to the 
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Missouri Department of Natural Resources. 

Missouris future mined lead output 
would be affected by the EPA announce- 
ment in early August that it was consider- 
ing reducing the permissible amount of lead 
in gasoline to 0.1 gram per gallon from the 
1.1-gram-per-gallon standard in effect since 
November 1, 1982. The reduction was to 
become effective January 1, 1988; later, the 
effective date was moved up to January 1, 
1986. An interim limit of 0.5 gram was set 
for July 1, 1985. At yearend 1984, a total 
ban was being considered for January 1, 
1988. Such a large reduction of lead in 
gasoline would reduce that particular end 
use of lead by a significant amount per year. 

The State Division of Health and the 
Jefferson County Health Department, at 
the suggestion of St. Joe Lead at Hercula- 
neum, planned to test children living near 
Missouri's lead smelters for lead in blood. 
Treatment for lead contamination is 
thought advisable when someone is found to 
have 25 or more micrograms of lead for 
each 100 milliliters of blood. 

The Hazardous and Solid Waste Amend- 
ments Act, Public Law 98-616, was enacted 
on November 8, amending the Solid Waste 
Disposal Act of 1965, the Resource Conser- 
vation and Recovery Act of 1976, and the 
Solid Waste Disposal Act amendments of 
1980. Under Public Law 98-616, lead mine, 
concentrator, and  smelter-refinery ef- 
fluents, including those associated with any 
solid or sludge, would be classified as haz- 
ardous if the concentration of lead or its 
compounds was 500 parts per million or 
greater, and/or the pH was less than or 
equal to 2.0. 

Exploration Activities.—Base metal ex- 
ploration, primarily for lead and zinc, con- 
tinued to decline during 1984. In October, 
Noranda Exploration Inc. of Lakewood, CO, 
and Greenwich Resources (U.S.) Inc. agreed 
to form a joint venture to acquire and 
explore mining properties in Missouri and 
four other Western States. Also still involv- 
ed in exploration were AMAX Exploration, 
Asarco, Cominco American, Getty Mines 
Ltd., Newmont Mining Corp., St. Joe Miner- 
als, United States Borax & Chemical Corp., 
United States Steel Corp., and Utah Inter- 
national Inc. 

Legislation and Government Pro- 
grams.—In March, the U.S. Congress ap- 
proved Interstate Cost Estimate legislation 
that gave the U.S. Department of Transpor- 
tation authority to disburse collected Fed- 
eral Highway Trust Fund construction 
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funds to the States. The action was 6 
months late and released only one-half of 
the funds already available in the trust 
fund. Most funds were being used for high- 
way construction and repair work, and 
their late release affected the demand for 
crushed stone. 

On May 21, the President signed Public 
Law 98-289 establishing a wilderness in the 
Mark Twain National Forest, southeastern 
Missouri. The law designated 16,500 acres 
as the Irish Wilderness in northeastern 
Oregon County, and, to accommodate min- 
eral exploration, excluded 1,070 acres in the 
northwestern part of the proposed 17,562- 
acre parcel. The excluded acreage is near a 
promising southern extension of the Vibur- 
num Trend—the world's largest lead pro- 
ducing area from which 86.5% of the Na- 
tion's lead was mined in 1984. 

On August 29, the President signed Pub- 
lic Law 98-409, the Mining and Mineral 
Resources Research Institute Amendments, 
which reauthorized and streamlined the 
Minerals Resources Institute program op- 
erated by the U.S. Bureau of Mines. The 
funds were to be matched at least 1-1/2 
times by non-Federal funds; those in Mis- 
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souri came largely from the State coffers. 

Such funds were to be used to expand the 
scope of research on mining and mineral 
processing and to operate at a higher level 
of activity at the University of Missouri- 
Rolla's Generic Mineral Technology Center 
for Pyrometallurgy. 

On the basis of ore values from mining in 
the Mark Twain National Forest in calen- 
dar year 1984, royalty payments to the 
Federal Government amounted to $4.4 mil- 
lion. More than 73% of the lead concen- 
trates produced in Missouri during the year 
originated from Federal leases. From the 
$5,744,560 collected by the Federal Govern- 
ment from all users of the Mark Twain 
National Forest, mineral rents and royal- 
ties paid by mining companies accounted 
for $3,608,000, or 6396, of total revenues in 
fiscal year 1984. The Federal Government 
paid 25% of its receipts, or $1,436,140, to the 
State to be divided among the 29 counties 
with acreages in the National Forest, plus 
$647,585 in payments in lieu of taxes, for a 
total of $2,083,725. Dent, Iron, Reynolds, 
and Washington Counties, combined, re- 
ceived 23% of that total. 


REVIEW BY NONFUEL MINERAL COMMODITIES | 


METALS 


Mining along the Viburnum Trend, or 
New Lead Belt, began in 1960. Since that 
time, more than 133 million short tons of 
ore have been mined, containing more than 
$5.1 billion in copper, lead, silver, and 
zinc values: copper,’ $248.2 million; lead, 
$3,957.1 million; silver, $215.0 million; and 
zinc, $697.4 million. Sulfuric acid, cadmium, 
and, possibly, other minor metals in the 
concentrates were recovered at some of the 
primary smelters, and research on cobalt 
and nickel recovery from these lead-zinc 
ores continued in 1984. 

Aluminum.—Primary aluminum produc- 
tion in Missouri increased nearly 30%, and 
value, 48% over 1983 levels. Noranda Alu- 
minum Inc. continued to operate its 204,000- 
metric-ton-per-year, three-potline alumi- 
num plant at New Madrid, in the Missouri 
Bootheel. The New Madrid plant was coal 
powered. 

Alumina was supplied by Kaiser Alumi- 
num & Chemical Corp. of Baton Rouge, LA, 
and by Friguia of Guinea. Bauxite, the raw 
material for the alumina manufacture, was 
supplied by Kaiser Jamaica Bauxite Co. and 
Friguia. 


The smelter supplied ingot to its associ- 
ated plants producing rod, extrusions, and 
sheet and foil, and to the commercial mar- 
ket, and accounted for more than 4% of the 
total U.S. aluminum capacity in 1984. In 
late October, as worldwide demand for pri- 
mary aluminum fell, Noranda Aluminum 
reduced its 1,376-person work force by 130 
to 150 employees. 

Cobalt and Nickel.—Although consider- 
able quantities of cobalt and nickel were 
believed to remain in the old Madison Mine 
at Fredericktown, Madison County, An- 
schutz Mining Corp. announced in April 
that it was discontinuing its Madison Mine 
cobalt project. At midyear, Inspiration 
Mines Inc. announced that it had signed a 
letter of intent that could lead to a joint 
venture agreement for development of the 
project. The tentative agreement had been 
terminated, however, by December. 

The U.S. Bureau of Mines, in cooperation 
with the University of Missouri-Rolla, con- 
tinued work to develop an economic cobalt 
and nickel extraction method. The lead-zinc 
ores in the Viburnum Trend were known to 
carry values of these two strategic metals, 
but their prices (cobalt, $10.40 per pound; 
nickel, $2.22 per pound) did not encourage 
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mining and recovery. 

Copper.—Copper was recovered from ores 
at all seven lead-zinc mines. Production fell 
nearly 25%, and value 34%, compared with 
1983 figures. Average producer unit price of 
copper cathode in 1984 was 66.8 cents per 
pound. Missouri was 1 of only 10 States to 
produce copper during 1984, ranking sixth 
among those States. 

Iron Ore.—Missouri ranked third of 10 
States to produce iron ore in 1984. Output 
increased about 56% over that of calendar 
year 1983. Pea Ridge Iron Ore Co., a subsid- 
iary of St. Joe Minerals, in turn a subsidiary 
of Fluor Corp., operated the only iron ore 
mine in the State—the only underground 
iron ore mine in the Nation—in northwest- 
ern Washington County, near Sullivan. 

The annual capacity of the Pea Ridge 
mining facility was 2.5 million long tons of 
ore, and that of the plant, 1.6 million long 
tons of iron ore pellets. 

In 1984, the mine produced about 1.9 
million long tons, average grade 45% iron, 
and the plant produced about 1.2 million 
tons of self-fluxing “olivine” pellets, ac- 
cording to Fluor's 10K Annual Report for 
the fiscal year ending October 31, 1984. 
Mine output increased nearly 63% over 
that of 1983. 

The Pea Ridge iron ore deposit was com- 
posed principally of magnetite, and lesser 
amounts of specular hematite. Proven ore 
reserves were approximately 166.25 million 
tons containing approximately 56% iron. 

Pea Ridge was the only domestic producer 
of iron ore pellets that was not affiliated 
with a steelmaker. The mine's location 
provided a freight advantage in shipping to 
the firm's principal customer. The publish- 
ed freight rate for shipping Pea Ridge ore to 
Granite City, IL, by rail was $6.41 per long 
ton, unchanged from that of 1983, and about 
one-third the amount charged for iron ore 
shipments by rail from the Mesabi Range in 
Minnesota to Granite City. 

Four iron deposits were known but un- 
developed in southeast Missouri. St. Joe 
Minerals owned the Kratz Spring deposit in 
southern Franklin County and the Camels 
Hump deposit in southern Crawford Coun- 
ty. Gold Fields Mining Corp. and Granite 
City Steel Div. of National Steel Corp. 
owned the Bourbon deposit in northeastern 
Crawford County. Cominco American and 
Dresser Industries Inc. shared an interest in 
the Boss copper-iron deposit in eastern Dent 
County. 

Lead.—Missouri's mines accounted for 
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86.5% of the Nation's much reduced total 
lead output in 1984, compared with a 91.1% 
share in 1983. Total mine production of 
recoverable lead from the State's seven lead 
mines decreased 32% from that of 1983 and 
was the lowest production since 1968, about 
2 years before the Viburnum Trend oper- 
ations came fully on-stream. Total value 
decreased 20% from that of 1983. Average 
unit price for lead in 1984 was 25.5 cents per 
pound. The reduced production was the 


result of prolonged strikes at the Nation's 


two largest integrated primary lead produc- 
ers’ facilities—St. Joe Lead and AMAX. 
Strikes at these companies’ mines, which 
began in the spring, were settled in De- 
cember. 

Among the 25 leading lead producing 
mines nationwide, Missouri's mines were 
ranked first (Buick), second (Magmont), 
third (Fletcher), fourth (Viburnum No. 29), 
sixth (Viburnum No. 28), seventh (Vibur- 
num No. 35), and eighth (Brushy Creek). 

According to AMAX Inc.’s 10K Annual 
Report, the Buick Mine, mill, and smelter- 
refinery in Iron County, equally owned by 
AMAX's subsidiary AMAX Lead, the opera- 
tor, and Homestake Mining Co., continued 
to be the Nation's largest single lead pro- 
ducing unit. 

Buick milled 1.36 million metric tons of 
ore at an average grade of 8.1% lead, com- 
pared with 1.93 million tons at an average 
grade of 7.9% in 1983, according to the 
company's 1984 annual report. Production 
was down nearly 3096 from that of 1983, 
owing to a strike by the United Steelwork- 
ers of America from May 31 to December 
29, 1984. During the strike, the mine, mill, 
and smelter were operated at reduced ca- 
pacity using management personnel and 
workers brought in from other AMAX oper- 
ations. On December 29, a new 37-month 
contract was ratified by local 7447. 

Estimated ore reserves at the Buick Mine 
at yearend 1984 were 32.75 million tons of 
ore, down 1.65 million tons, at an average 
grade of 5.6% lead, down 0.1% from year- 
end 1983. 

The principal areas to be mined by 
AMAX were held under long-term Federal 
mineral leases. The principal lease expires 
in 2013. Pursuant to the lease terms, royal- 
ty payments of 5% of the gross value of the 
minerals mined were paid to the U.S. Gov- 
ernment. 

In late June 1984, AMAX was restructur- 
ing its metals group and expected consider- 
able cost savings and some staff reductions. 
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In the restructuring, a new base metal and 
precious metal division was to include the 
lead and zinc division formerly at Clayton, 
and Clayton office personnel and functions 
were transferred to the new metals group 
headquarters at Greenwich, CT. 

Asarco continued preliminary under- 
ground development at its new West Fork 
Mine, Reynolds County, and expected to be 
completed in the first quarter of 1985. When 
in full operation, West Fork was expected to 
be capable of processing 3,130 metric tons of 
ore per day and producing 41,730 metric 
tons of lead in concentrates per year. Ore 
reserves were estimated to be 13.6 million 
tons, averaging 5.5% lead, 1.2% zinc, 0.04% 
copper, and 0.30 ounce of silver per ton.!^ 

Cominco American, a subsidiary of Co- 
minco Ltd. of Canada, and Dresser Indus- 
tries jointly owned the Magmont Mine in 
Iron County. According to Cominco Ltd.'s 
1984 annual report, 1.01 million metric tons 
of ore was milled at an average grade of 
7.1% lead, down 0.1% from that of 1983. In 
August, the mine attained its highest ever 
monthly production of total concentrates— 
14,300 tons. 

In the new Magmont West area, which 
was opened November 21, 1982, higher- 
than-average zinc grades and improved 
mining equipment efficiencies helped to set 
a new annual record high for total concen- 
trate production. 

Total measured and indicated reserves at 
the Magmont at yearend 1984 were estimat- 
ed to be 7.17 million tons, grading 6.5% 
lead, 1.2% zinc, and 0.4 ounce of silver per 
ton, according to the Cominco American 
1984 annual report. The average lead grade, 
however, dropped from 8.0% in 1983 to 
6.5% in 1984. Cominco American's share of 
the Magmont Mine’s lead production was 
purchased by Asarco’s lead smelter-refinery 
at Glover, and Dresser’s share was tolled by 
Asarco. 

Ozark Lead Co., a subsidiary of Kenne- 
cott, did not operate in 1984. At yearend, 
Ozark Lead’s estimated ore reserves (proved 
and probable) were 22.9 million metric tons, 
and recoverable lead and zinc were approx- 
imately 1.1 million tons and 90,000 tons, 
respectively. Recoverable silver was esti- 
mated at 4.1 million troy ounces." 

St. Joe Minerals, the largest integrated 
producer of lead in the United States, oper- 
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ated five lead-zinc mines and three mills in 
southeastern Missouri and accounted for 
about 34% of domestic recoverable lead 
output in 1984. According to Fluor’s 10K 
Annual Report, covering its fiscal year end- 
ing October 31, 1984, St. Joe Minerals’ five 
mines produced 122,700 metric tons of lead 
in concentrates. 

St. Joe Minerals’ Fletcher Mine in Reyn- 
olds County was the Nation’s third largest 
producing lead mine during the year. St. 
Joe Minerals’ other mines were Brushy 
Creek (shut down indefinitely in April 1984 
at the beginning of the strike), Viburnum 
No. 28, Viburnum No. 29, and Viburnum 
No. 35. 

Viburnum No. 35 Mine at Bixby began 
production of lead, zinc, and copper August 
15, 1983; the ore was processed at the 
company’s nearby Viburnum mill, which 
was expanded in 1983 to accommodate the 
new mine’s anticipated 3,600-ton-per-day 
ore production. The completed mill expan- 
sion and mine development project cost 
$31.5 million. Further development of Vi- 
burnum No. 35 continued; at capacity, St. 
Joe Minerals expected to produce 41,000 
tons of lead annually at the new operation. 

The three mills treated 2.67 million met- 
ric tons of ore, grading 4.76% lead, a ton- 
nage decrease of 36% from that of fiscal 
year 1983, and the concentrates produced 
were shipped to St. Joe Lead’s smelter at 
Herculaneum, Jefferson County. 

A strike involving 553 United Steelwork- 
ers of America union employees of St. Joe 
Minerals began on April 1, 1984, at the five 
mines, when the workers’ 3-year contract 
expired. The strike ended December 9, 1984, 
when agreement was reached on a contract 
that the company believed would permit St. 
Joe Minerals to remain competitive in the 
world lead market. 

St. Joe Minerals had proven domestic 
reserves in Missouri of 57.3 million tons of 
ore grading about 5% lead at its fiscal 
yearend. Approximately 60% of the ore 
contained in its lead ore bodies was on 
properties held under Federal mineral 
leases for terms of 10 to 20 years, renewable 
for like terms. St. Joe Minerals pays the 
U.S. Bureau of Land Management a royalty 
of 5% of the gross value of produced concen- 
trates from these ore bodies. 
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Table 4.—Missouri: Tenor of lead ore milled and concentrates produced in 1984 


Total material |... gZJ½yzõͤͤĩ§?¹œ?“ pte te th at M ERRORES ERES EE metric tons... 4,148,910 
Metal content of ore:! 

G ³ꝛ¹wm E d roc A e ute Senet d dur ieu M tup eee ead percent 0.13 

/!!! ³¹w A ³ðQA ³A :ö. 8 do— 6.07 

ine J ĩ⅛ð u ⁵ðVͥĩ ł] ͤ ⁵ ⁵ ² ⁵ ↄi ) y y ĩð A 8 do- 1.13 
Concentrates produced and average content: 

ee pd ñ t MAE LI IAE metric tons 8,402 

Average copper cont·ereorerenrn “Tn ddt percent. 28.67 

NS co SOR EORR PE: 324 Nah wha ete E et pile aN al I A Bie or metric tons _ 377,951 

Average lead content___ ._________-~____~- ~~~ ~__ ~~~ ee percent. 75.83 

IIJſl„lõö ö ð “y ð . % A Re metric tons 84, 101 

Average zinc content `. “n percent 58.15 

Figures represent metal content of crude ore only as contained in the concentrate. 
Table 5.—Production and value of lead in Missouri and the United States 
Missouri United States 
Year Quantity Percent of Quantity 
(metric thousands) > (metric koana 
tons) production tons) 

Mose seta eee / A A heel ES E 497,170 $465,393 90.3 550,366 $515,189 

f ͥͥͥͥ ⁰·w www et A ntu. ac a 389,721 313,870 87.5 445,535 358,821 

// ³˙A a ws Bah as eae, 474,460 267,150 92.6 512,516 288,579 

1983: PET 409,280 195,620 91.1 1449, 216 1214, 708 

%%) ͤ ͤKͤç0ͥ dd 278,329 156,766 86.5 321,897 181,305 

"Revised 


Three lead smelters operated during the 
year. AMAX Lead operated the Buick 
smelter, annual capacity of 127,000 metric 
tons of pig lead, in western Iron County, for 
itself and its partner, Homestake; Asarco 
operated the Glover plant in southeastern 
Iron County, annual capacity of 100,000 
metric tons; and St. Joe Lead operated the 
Herculaneum plant in Jefferson County, 
annual capacity of 204,000 metric tons. 

The AMAX smelter-refinery produced 
104,650 metric tons of refined lead from 
Buick Mine concentrates, down 19% from 
the record high set in 1983.12 The decline 
was attributed to the strike at the mine 
during the second half of the year. The 
plant continued to operate under salaried 
technical and administrative personnel at 
one-third to three-quarters of capacity, but 
was closed completely from November 10 to 
yearend to replenish feedstocks. The refined 
lead was primarily used in manufacturing 
storage batteries. 

Asarco temporarily suspended operations 
and laid off 113 employees at its Glover 
custom lead smelter and refinery on March 
4, owing to low inventories of lead concen- 
trates. The low concentrate inventories 
were a standing problem since the shut- 
down of Ozark Lead's Milliken Mine in 
March 1983. Glover, however, continued to 
ship refined lead from inventory and to 
receive lead concentrates, primarily from 


the Cominco American Dresser Magmont 
Mine but supplemented by some foreign 
concentrates. 

The Glover smelter was reopened May 7 
and continued operating until the end of 
July. Glover celebrated producing its one- 
millionth ton of refined lead on May 31. 

On November 26, a new contract with 
Asarco was ratified by the United Steel- 
workers of America. The settlement called 
for a 10-cent-per-hour cap on the cost-of- 
living adjustment (COLA), with a 35-cent 
maximum COLA increase over the life of 
the contract (to March 31, 1988), and signifi- 
cant reductions in medical benefits. These 
concessions on the part of workers resulted 
in significant reductions in labor costs. Un- 
til its West Fork Mine opens, Asarco must 
buy concentrates from outside firms." 

Despite the lengthy shutdowns, Glover 
produced 74,200 metric tons of refined lead, 
about 75% of capacity, and down about 19% 
from that of 1983, according to Asarco’s 
annual report. 

St. Joe Lead’s lead smelter at Hercula- 
neum, the Nation’s largest, was operated by 
members of the Teamsters Union, and Her- 
culaneum was unaffected by the United 
Steelworkers of America strike at the com- 
pany’s five captive mines, as long as the 
inventory of concentrates lasted. By early 
May, however, it became apparent that the 
stockpiled concentrates would provide feed 
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only until May 18, at which date the smelt- 
er was officially shut for a 3-week vacation. 
After extended delays, it reopened in mid- 
September, and smelting and refining oper- 
ations were resumed at the beginning of 
October at about one-half capacity. The 
second blast furnace was not restarted until 
after the December 9 mine strike settle- 
ment. 
Silver.—Byproduct 


silver production 
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from the lead-zinc mines declined nearly 
31%, and value, nearly 51% from those of 
1983. Average unit price for silver was $8.14 
per troy ounce in 1984, compared with 
$11.45 in 1983. Silver was recovered from 
both lead and zinc concentrates from all 
seven of Missouri's Viburnum Trend mines 
and was also reported from copper concen- 
trates produced at the Magmont Mine. 


Table 6.—Missouri: Mine production (recoverable) of gold, silver, copper, lead, and zinc 


1982 1983 1984 
Mines producing: Lode ______________-__-- EROR 8 8 7 
Material sold or treated: Lead ore thousand metric tons 8,531 1,303 4,149 
Production: 
Quantity: 
A) |) eee PR troy ounces. . 2,241,159 2,021,343 1,401,070 
Copr fn ooh eo eS Aarcs eet aA metric tons. . 1,941 7,725 5, 818 
';!!! n eat oe eg do— 474,460 409,280 278,329 
7/)CöÜ. ˙’55ùꝛ[ a an e ac a 88 do . . 63,680 51,044 45,458 
Value 
SIIVOR emnes thousands $17,817 $23,124 $11,406 
öÜ ole e rop oes do____ $12,745 $13,033 $8,575 
J½l½½½%w! 8 do ... $267,150 $195,620 $156,766 
ONG a sph t tees LL do- $54,009 $52,052 $48,707 
Total do $351,721 $283,830 $225,452 


1Data may not add to totals shown because of independent rounding. 


Zinc.—The output of zinc, a coproduct of 
lead at the mines, fell more than 20% from 
that of 1983, because of extended strikes at 
six mines, and was the lowest output record- 
ed by the State since 1969. Total value 
decreased about 6%; however, the national 
average unit price for U.S. High Grade zinc 
was 48.60 cents per pound in 1984, compar- 
ed with 41.39 cents in 1983. 

Nationwide, zinc consumption had in- 
creased in 1983 and continued to do so for 
most end-use categories in 1984, partly be- 
cause more zinc was used as a corrosion- 
inhibiting coating by the Nation's top four 
automakers. 

In 1984, 1.36 million metric tons of ore 
grading 1.8% zinc was milled at AMAX's 
Buick facility, yielding 20,800 metric tons of 
zinc in concentrate. Output fell more than 
8,700 tons from that of 1983, owing mainly 
to the strike. At yearend, ore reserves at the 
Buick Mine were 32.8 million tons, grading 
1.4% zinc, down in grade 0.4% from that of 
1983. 

Asarco's West Fork mill was capable of 
processing 3,130 metric tons of ore per day 
and producing 6,800 tons of zinc in concen- 
trate annually. Ore reserves were estimated 
to be 13.6 million tons, averaging 1.2% 
zinc.“ 


Cominco American was able to take ad- 
vantage of higher zinc prices by increasing 
mining activity in the new Magmont West 
area, which contains higher-than- average 
zinc grades. According to Cominco Ameri- 
can's annual report, the company milled 
more than 1 million tons of ore grading 
2.1% zinc in 1984, compared with 1.4% in 
1983, and produced a record high 30,000 
tons of concentrate containing 18,000 tons 
of zinc. Ore reserves at yearend were 7.2 
million tons averaging 1.2% zinc. Magmont 
was the only operating lead-zinc mine not 
struck during 1984. 

St. Joe Minerals produced zinc in concen- 
trates from all five Missouri mines; howev- 
er, output fell about 38% from zinc produc- 
tion in 1983, according to Fluor's 1984 10K 
Annual Report. At capacity, St. Joe Miner- 
als expected to produce 5,000 tons of zinc 
annually at the new Viburnum No. 35 
operation. | 

St. Joe Resources Co. purchased National 
Zinc Co. for about $16.5 million in August 
and created a National Zinc Div. The acqui- 
sition created the country's largest zinc 
producing company, with annual capacity 
of 155,000 tons. The company's future plans 
for its plant in Bartlesville, OK, included 
treating excess zinc concentrates from its 
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mines in Missouri and from three St. Joe 
Resources mines in South America.!5 


NONMETALS 


Gains were reported for virtually all fac- 
ets of the industrial minerals industry in 
Missouri in 1984. Significant gains in the 
portland cement, crushed stone, and con- 
Struction sand and gravel industries were 
due to increased construction activity in the 
State. 

Abrasive Materials (Tripoli).—American 
Tripoli Co. produced finished tripoli at its 
Seneca, Newton County, plant. Raw materi- 
al was mined from nearby deposits in Okla- 
homa. Tripoli is used as a mild abrasive, as 
a buffing and polishing compound, and as a 
filler and extender. 

Barite.—The domestic barite industry ex- 
perienced an upturn during the year, pri- 
marily owing to increased offshore drilling 
activity and a generally improved domestic 
economy. In Missouri, barite output increas- 
ed significantly. Production data showed 
that increases in mine output could be 
attributed directly to lower rail rates and 
other improvements in transportation- 
related charges. Value per short ton, howev- 
er, fell nearly 43% from that of 1983. 

Three Washington County companies 
started up in January, shipping, on con- 
tract, from barite stockpiles. De Soto Min- 
ing Co. Inc. operated at 25% of capacity 
during the first half of the year, but, by 
yearend, total shipments from its stockpile 
at the Richwoods No. 1 Mine were nearly 
two-thirds greater than those of 1983. 

General Barite Co. also shipped from 
stockpiles at its Old Mines pit and plant. NL 
Industries Inc.'s Baroid Div. produced all of 
the State's mine output from its Cadet 
Mine. | 

The principal use for barite was as a 
weighting agent in oil and gas well drilling 
muds. Chemicals, glass, and filler and ex- 
tender uses accounted for minor amounts of 
barite. 

Cement.— Portland cement production in- 
creased nearly 14% over that of 1983, but 
masonry cement production fell about 2%. 


The trend continued toward more foreign , 


investment in the U.S. cement industry. 
Three of five portland cement plants in 
Missouri were wholly or partly owned by 
foreign firms: (1) Continental Cement Co. 
Inc., of Hannibal, 599,000 short tons clinker 


MINERALS YEARBOOK, 1984 


capacity (18% of Missouri’s annual clinker 
capacity), partly owned by Cementa AB, 
Sweden; (2) Dundee Cement Co., wholly 
owned by Holderbank Financiere Glaris SA, 
Switzerland; and (3) River Cement Co., of 
Festus, wholly owned by Instituto Finan- 
ziario Industriale S.p.A., Italy.“ 

In an effort to combat heavy economic 
losses over the last 3 recession years, Dun- 
dee Cement, Clarksville, Pike County, pro- 
posed in early 1984 a $2 per hour decrease 
in hourly wages in an upcoming 3-year 
contract. Represented by Local 469 of the 
United Cement, Lime, Gypsum and Allied 
Workers Div. of the Boilermakers Union, 
employees, whose contract expired May 1, 
struck June 11, the first strike at the plant 
since it opened in 1967. Most of the compa- 
ny's employees joined the ranks of strikers, 
but by the end of the second week, the plant 
continued to produce and ship cement by 
using supervisory and salaried personnel. 

Union workers returned to work on No- 
vember 13 under terms of an implemented 
proposal, wherein union members would 
not receive a pay increase in the first year 
of the new 3-year pact, but would be granted 
a 35-cent-per-hour increase in the second 
year and a 30-cent-per-hour increase in the 
third year. Despite the strike, Dundee Ce- 
ment produced nearly one-third of the 
State’s portland cement output in 1984. 

Average values of shipped portland ce- 
ment and masonry cement in the State 
were $44.77 and $49.02, respectively, down 
$0.17 and $1.11 from those of 1983. 

In decreasing order of quantity, finished 
portland cement was sold to ready-mixed 
concrete companies, concrete product man- 
ufacturers, highway contractors, building 
material dealers, miscellaneous customers, 
and other contractors. 

About 97% of portland cement was trans- 
ported in bulk by truck to the consumer; the 
remainder was shipped by barge. 


Table 7.—Missouri: Portland cement 
salient statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number of active plants _ 5 5 
Production 3,541,191 3,979,033 
Shipments from mills: 
uantity_________ 3,499,125 3,980,706 
alue ns sm ee $157,248,651 F178, 225, 067 
Stocks at mills, Dec. 31 444,227 384,212 
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Table 8.—Missouri: Masonry cement 
salient statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number of active plants 3 | 3 
Production 136,557 142, 664 
Shipments from mills: 
uantity. ________ 146,398 143,455 
üs “-t $7,339,135 $7,032,799 
Stocks at mills, Dec. 31 17,903 23,325 


Clays.—Missouri ranked 10th in the Na- 
tion in clay and shale production. Total 
output increased more than 11%, and total 
value, nearly 21%, compared with 1983 
figures. The State ranked first of 15 States 
that produced fire clay, accounting for 37% 
of the total national fire clay output, and 
fourth of 11 that produced fuller’s earth. 
Quantities of common clay and shale and 
fire clay produced rose approximately 8% 
and 38%, respectively, and the quantity of 
kaolin produced decreased about 34% com- 
pared with 1983 figures. 

The State’s 20 companies operated 60 pits 
in 17 of its 114 counties: 47 pits produced 
fire clay; 10, common clay and shale; 2, 
fuller’s earth; and 1, kaolin. 

The six top-ranking companies each pro- 
duced more than 100,000 short tons of clay 
and accounted for 77% of accumulated out- 
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put and 82% of total value. 

Average values per short ton ranged from 
83.87 for common clay to $72.87 for fuller's 
earth, and averaged $16.57. Clays were used 
in portland cement, firebrick, pet waste 
absorbent, high alumina refractory special- 
ties and grogs, face brick, aluminum sulfate 
production, pesticides and related products, 
flower pots, common face brick, and oil and 
grease absorbents. In addition, clay was 
used in expanded lightweight aggregates, 
which were used primarily in manufactur- 
ing concrete blocks, structural concrete 
items, and in highway surfacing. 

Buildex Inc. of Ottawa, KS, a lightweight 
aggregate manufacturer, purchased the 
New Market (Platte County) lightweight 
aggregate plant from Carter-Waters Corp. 
of Kansas City. The transaction was com- 
pleted in early 1984. 

Kaiser Refractories & Chemical Corp. had 
fire clay manufacturing, research, and ad- 
ministrative facilities in Missouri as well as 
its 22 fire clay pits in Audrain, Callaway, 
Gasconade, and Montgomery Counties. At 
yearend 1984, employees were planning to 
purchase selected Kaiser Refractories 
plants through an Employee Stock Option 
Plan, or ESOP. The new firm, called Na- 
tional Refractory and Minerals Co., was to 
be headquartered in California. 


Table 9.—Missouri: Clays sold or used by producers 
(Thousand short tons and thousand dollars) 


" Fire clay Common clay Kaolin Total! 
ear 
Quantity Value Quantity Value Quantity Value Quantity Value 

1980. CN 700 12,808 1,041 2,540 77 1.451 1,817 16,798 
!! (8 669 13,397 974 2,797 104 2,220 1.747 18,414 
777‚ͤ AA 448 8.833 851 2, 605 84 1.971 1,383 13,409 
ö AA a ok 311 5,480 1,004 3,716 103 2,652 1,418 11,848 
77 ene ee 428 8,540 1,079 4,179 68 1.947 1,575 14,666 

Data may not add to totals shown because of independent rounding. 

?Excludes fuller's earth. 

Lime.—Lime output from  Missouris 1984 than it did in 1983. 


three plants continued to increase moder- 
ately over that of the previous 2 years. 
Missouri ranked third of 38 lime producing 
States and was 1 of 6 States to produce more 
than 1 million short tons. Mississippi Lime 
Co. at Ste. Genevieve was the Nation's 
leading individual plant; its output of quick- 
lime and hydrated lime was slightly more 
than that of 1983. 

Resco Products of Missouri Inc. produced 
substantially more quicklime at its Bonne 
Terre plant in St. Francois County during 


In 1984, 31% of the Nation's lime for 
water purification was produced in Missou- 
ri. 
Perlite (Expanded).—No perlite ore was 
produced in the State. Brouk Co.—the larg- 
er of the two producing companies that ex- 
panded perlite from out-of-State sources—at 
its St. Louis plant in St. Louis County, and 
Georgia-Pacific Corp. at its Cuba plant, 
Crawford County, were Missouri's sole pro- 
ducers. 

Sand and Gravel.—Compared with esti- 
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mated output for 1983, Missouri produced 
about the same amount of both construction 
and industrial sands and gravels in 1984. Of 
Missouri's 114 counties, 50 produced con- 
struction sand and gravel, and 2, Jefferson 
and St. Louis Counties, also produced indus- 
trial sand and gravel. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. | 

In 1984, 76 firms and highway depart- 
ments produced construction sand and grav- 
el from 115 pits; only 2 firms produced more 
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than 1 million tons each. 

Construction sand and gravel was used 
for asphaltic concrete aggregates, concrete 
aggregates, concrete products, fill, plaster 
and gunite sands, road base and coverings, 
road stabilization, snow and ice control, and 
miscellaneous uses. Use in concrete aggre- 
gates accounted for 28% of total volume. 
Average value per short ton ranged from 
$1.96 for miscellaneous uses to $3.38 for 
concrete aggregates. 

Trucks transported 70% of the construc- 
tion sand and gravel output from 105 of the 
115 pits; the remainder was shipped by 
barge or other transportation or was not 
transported. 


Table 10.—Missouri: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 


1Includes road and other stabilization (cement). 
2Includes other unspecified uses. 


c p eo ee eee 
Plaster and gunite sands |... 
Concrete products ____ _ SJ ͤ K te at the 
Asphaltic concreine „ 
Road base and covering) 

De E V hene nox LU EEE EEA Poca 
Snow and ice control_ ------------—--—-—-——-—-—-———— 


Other? 222222222222222 


uantity 


Value Value 

(thousand 

short tons) (thousands) per ton 
f 2,258 $7,635 $3.38 
„CC 71 223 3.14 
3 127 364 2.86 
F 311 770 2.48 
S8 Fase, re at 235 543 2.31 
% 56 171 3.05 
FCC 34 90 2.68 
1 4.875 9,569 1.96 
FF 7,967 319,364 2.43 


Pata do not add to total shown because of independent rounding. 


Industrial. Production from three pits 
amounted to 614,245 short tons of industrial 
sand, averaging $13.23 per short ton. Value 
ranged from $7.75 per ton for flux to $90.06 
per ton for silica flour. The largest volume 
of industrial sand, 28%, was used in flat 
glass; other uses, among many, were in 
containers, foundry molding and core, and 
chemicals. 

In late September 1983, Martin Marietta 
Corp. completed the sale of its Festus plant 
and nine other industrial sand plants in 
eight other States to Unimin Corp. of New 
Canaan, CT. Unimin was the main industri- 
al sand supplier for the PPG Industries Inc. 
flat glass plant at Crystal City, Jefferson 
County. On December 7, 1984, PPG Indus- 
tries closed the flat glass plant rather than 
spend $10 million to $20 million to repair 


the central float-glass production tank and 


to modernize the plant. About 350 workers 
were laid off; 150 of them would be able to 
apply for jobs at the firm's Mount Zion, IL, 
plant by the summer of 1985. 


Pennsylvania Glass Sand Corp. planned 
to increase capacity for its ground silica 
product at its Pacific plant. Included in the 
project would be automated production and 
quality assurance equipment and automat- 
ed packaging facilities. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—The Missouri Limestone Pro- 
ducers Association estimated that crushed 
stone output for aggregate increased by 
15% to 20% during 1984. Increased demand 
was attributed to higher highway funding 
and lower interest rates. 

Bussen Quarries nearly completed under- 
ground limestone mining at its Jefferson 
Barracks quarry in southeastern St. Louis 
County. Rental of the mined-out space for 
storage began in 1984; when the mine is 
fully developed, it is expected to have 
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] million square feet of rentable space. The 
well-located site is accessible by rail, river, 
and highway transportation. 

CMC Inc. mined and crushed gray marble 
from its underground mine at Carthage, 
Jasper County. In 1984, the mined out areas 
amounted to 1.6 million square feet, or 
about 37 acres, and was used for storage 
space. Much of the space was dehumidified 
and kept between 65° F and 70° F and 
leased to food product firms. Somewhat less 
space, 5,000 square feet, was devoted to cold 
storage, maintained at 38° F, and leased to a 
Colorado beer producer to store kegs and 
cases of the brew. The smallest amount of 
space was devoted to frozen goods kept at 
-10° F. The mined-out space also was used 
for offices and tennis courts. 

The crushing facilities at the firm's 
Carthage site prepared marble for use by 
sugar refineries, sewage-filtration systems, 
ice control, concrete, asphalt, roofing, and 
ground cover. The finest grind calcium car- 
bonate was sold for use in poultry grit, stock 
feed, agricultural lime, glassmaking, the 
manufacture of explosives, paper, synthetic 
flooring, paint, pharmaceuticals, and 
cosmetics. 

Missouri Limestone Co. also planned to 
enter the business of offering underground 
warehouse space for rent. In Warren Coun- 
ty, the first phase of developing 250, 000 
square feet for refrigerated goods, to be 
completed the first part of 1985, was leased 
even before mining began. 

Two portable primary crushers that use 
diesel and hydraulics as power sources have 
resulted in lower power costs and more 
efficient operations for Missouri Limestone, 
of Warrenton. The crushers have been mov- 
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ed to serve quarries as far away as Illinois 
and Kansas.!* | 

Park Bend Quarries, Platte County, be- 
gan operations in early 1984. The property 
was owned by Park College, Parkville, 
which was to receive a royalty on each ton 
of crushed stone produced. Plans called for 
using part of the underground mined-out 
space for the college library and, later, to 
use other space for maintenance facilities. 
Eventually, the college planned to develop 
space for commercial use and profit. 

Dimension.—Dimension stone output was 
estimated to remain at the same level as 
that of 1983. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 

2Geologist, Missouri Department of Natural Resources, 
Division of Geology and Land Survey, Rolla, MO. 

3U.S. Bureau of the Census. Mineral Industries— 
Geographic Area Series, Missouri. 1982, table 2a, p. MO.-3. 

*Engineering and Mining Journal. EPA Burdens U.S. 
Nonferrous Metals With Tighter Ruling. V. 185, No. 4, 
Apr. 1984, pp. 23-25. 

Taylor, H. Controls To Cut Worker Exposure to Lead at 
ars Asarco Plants Okayed. Am. Met. Mark., Feb. 1, 1984, 

1 


SIndependence Examiner. Council Member Takes Ride 
To Check Mine Limits. May 16, 1984, pp. 1, 14. 

Rock Products. Quarry Subsidence Fears Alleviated. 
V. 87, No. 9, Sept. 1984, pp. 57-58. 

"Data missing for some years. 

5Spisak, J. F., H. D. Peterson, and G. E. Butts. Solvent 
Extraction of Cobalt From Nickel in Sulfate Leach Liq- 
uors. Miner. and Metall. Processing, v. 1, No. 1, May 1984, 


p. 29-35. 

?Wall Street Journal. AMAX Inc. Restructures Metals 
Group; Savings and Staff Cuts Seen. June 25, 1984, p. 49. 

19 ASARCO Incorporated. 1984 10K Annual Report. 

! The Standard Oil Co. 1984 10K Annual Report. P. 10. 

12AMAX Inc. 1984 10K Annual Report. 

13 American Metal Market. Mar. 7, 1985, p. 1. 

Work cited in footnote 10. 

Is American Mining Congress Journal. St. Joe To Buy 
National Zinc. V. 70, No. 17, Aug. 29, 1984, p. 13. 

16 Rock Products. Trends. V. 87, No. 11, Nov. 1984, pp. 28- 


2. 
17 Fairbanks, M. Moving Marble. Columbia Missourian, 
Aug. 5, 1984, pp. 3-8. 
Robertson, J. L. Portable Plants Cut Power Charge. 
Rock Prod., v. 87, No. 3, Mar. 1984, pp. 46-48. 


Table 11.—Principal producers 


Commodity and company Address Type of activity County 
Barite: 
NL Industries Inc., Baroid Div... Box 2808 Mines and plant Washington. 
St. Louis, MO 63111 
Cement: 
Dundee Cement Co.! 7__________ Box 67 Quarry and plant Pike. 
Clarksville, MO 63336 
Lone Star Industries Inc.’ _______ One Greenwich Plaza Quarries and plants Cape Girardeau, 
Box 5050 i Jackson, 
oe Greenwich, CT 06836 St. Louis. 
Missouri Portland Cement Co 7711 Carondelet Ave. te OO bes teh cee yee Jackson. 
St. Louis, MO 63105 
River Cement Co., a subsidiary of IFI Box 14545 Quarry and plant Jefferson. 
International of Italy Instituto St. Louis, MO 63178 
Finanziario Industriale S.p.A.).* 
ME 
illon Clay Mining Coo Box 115 Pits fe Seo ek Crawford. 
St. James, MO 65559 
A. P. Green Refractories Co., a 1018 East Breckenridge Mines. Audrain, 
subsidiary of United States Gypsum St. Callaway, 
Co. Mexico, MO 65265 Gasconade, 
Maries, 
Osage. 


See footnotes at end of table. 
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Table 11.— Principal producers —Continued 


Commodity and company 


Clays —Continued 
Kaiser Aluminum & Chemical Corp 


Lehigh Portland Cement Co. 
(Continental Cement Co.). 


Southern Clay Inc. (Lowe's Inc.) 


Iron: 
Pea Ridge Iron Ore Co., a subsidiary of 
Te St. Joe Minerals Corp. 
AMAX Lead Co. of Missouri and 
Homestake Mining Co.’ 
Cominco American Incorporated? _ _ 
St. Joe Lead Co., a division of St. Joe 
Minerals Corp., a subsidiary of 
Fluor Corp.* 
Lime: 
Ash Grove Cement Co..) 


Mississippi Lime o 


Resco Products of Missouri Inc., 
Bonne Terre Limekiln. 
Perlite (expanded): 
Brouk Cc oOo 


Sand and gravel: 
Construction: 

Holiday Sand & Gravel Co., a 
subsidiary of List & Clark Con- 
struction Co. 

Limited Leasing Co., a subsidiary 
of St. Charles Sand Co. 

Missouri Gravel Co., a subsidiary 
of Moline Consumers Co. 

Winters Bros. Material Coo. 


Industrial: 
Master Bros. Silica Sand Co_ _ _ _ 


Pennsylvania Glass Sand Corp .. - 


UniminCorp. - ----------- 


Stone: 
Missouri Pacific Cord 


Moline Consumers Co 


Tower Rock Stone ro 
Fred Weber Ine 


West Lake Quarry & Material CO 


Vermiculite (exfoliated): 
W. R. Grace & o 


1 Also clays in Pike County. 

2Also stone iri Pike County. 

{Also stone in Cape Girardeau County. 
* Also stone in Jefferson County. 

5 Also silver, copper, and zinc. 

Also stone in St. Francois County. 


Address 


Box 499 : 
Mexico, MO 65265 


Box 13128 
Port Everglades 
Fort Lauderdale, FL 
33316 
Box 1086 
E Girardeau, MO, 
701 


Route 4 
Sullivan, MO 63080 


Boss, MO 65440... 


Bixby, MO 65439 
Box 500 
Viburnum, MO 65566 


8900 Indian Creek 
Parkway 

Suite 600 

Be isa Park, KS 


Bonne Terre, MO 63628 


1367 South King: 
highway Blvd. 
St. Louis, MO 63110 


6811 West 63d. St. 
Overland Park, KS 


66204 
Route 1, Box 158 
Hazelwood, MO 63042 
313 16th St. 
Moline, IL 61265 
13098 Gravois Rd. 
St. Louis, MO 63127 


Route 1, Box 204 

Pevely, MO 63070 

Box 187 

Berkeley Springs, WV 
25411 

258 Elm St. 

New Canaan, CT 06840 


Box 307 

Piedmont, MO 63959 
313 16th St. 

Moline, IL 61265 


Box 69 

Columbia, IL 62236 
7929 Alabama Ave. 

St. Louis, MO 63111 
13570 St. Charles Rock 
Bridgeton, MO 63044 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


Mines and plants 


Pits and plants 


Underground mine and 
plant. 


Underground mines 
and plants. 


Pits and plants 
Dredge and plant 


7Also stone in Bates, Dallas, Cae. Hickory, Polk, and Vernon Counties. 


County 


Audrain, 
Callaway, 
Gasconade, 
Montgomery. 

Ralls. 


Stoddard. 


Washington. 
Iron. 


Do. 
Iron, Reynolds, 
Washington. 


Greene. 


Ste. Genevieve. 


St. Francois. 


St. Louis. 


Buchanan and 
lay. 


St. Louis and 
St. Louis City. 
Lewis and 


Jefferson. 


St. Charles and 
St. Louis. 


Jefferson. 


Wayne. 


Jefferson, Knox, 
Lewis, Marion, 
Monroe, Pike, 
Ralls, St. Louis, 
Shelby. 

Ste. Genevieve. 


Jefferson, 
St. Charles, 
St. Louis. 
Ca 5 
efferson, 
St. Louis, Scott. 


St. Louis. 


The Mineral Industry of 
Montana 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Montana Bureau of Mines and 
Geology for collecting information on all nonfuel minerals. | 


By W. L. Rice, Henry G. McClernan,? and D. C. Lawson? 


Montana's nonfuel mineral production 
value dropped in 1984 to $249 million, a 
15% decrease from the $292 million record- 
ed in 1988. An increase in gold production, a 
stability in the amount of silver produced, 
and an increase in industrial mineral pro- 
duction value were insufficient to offset 
depressed precious and base metals prices, a 


substantial reduction in the production of 
copper. 

Gold was the leading commodity in terms 
of value, followed by silver, copper, and 
portland cement. The metals—copper, gold, 
iron, lead, and silver—accounted for 58% of 
the total nonfuel mineral value for the year, 
compared with 64% of the total value in 


cessation of molybdenum production, and a 1982, and 65% in 1983. 


Table 1.—Nonfuel mineral production in Montana! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
Ai be ³ dE short tons 253 W A -— 
BI.. ⁵⁵¼ͤ¶.;!vłh thousand short tons 10 $1750 W W 
JJC... x 8 do... 194 6,205 397 $15,260 
Copper (recoverable content of ores, etc.)) „ metric tons 33,337 56,245 W W 
Gem sLODeB o cune n. ³ mA Li M E Ad NA 300 NA 450 
Gold (recoverable content of ores, etc.)) troy ounces. . 161,436 68,449 181,190 65,348 
Lead (recoverable content of ores, etc.)) metric tons 1,163 596 W W 
If mA ͤ A oe ee en. thousand short tons 86 W 89 9,097 
Sand and gravel (construction) - ----------------- do. €5,000 *10,200 1,116 21,269 
Silver (recoverable content of ores, etc.) thousand troy ounces. _ 5,708 65,299 5,653 46,018 
Stone (crushed). / thousand short tons 872 12,320 *950 €2,400 
Combined value of cement, graphite, gypsum, iron ore, molybdenum 
(1983), peat, phosphate rock, sand and gravel (industrial), stone 
(dimension), talc, vermiculite, and values indicated by symbol W _ XX 181,644 XX 93,521 
Total ee ERN ERR XX ™291,968 XX 249,363 


“Estimated. "Revised. NA Not available. |W Withheld to avoid disclosing company proprietary data; value 
included with Combined value" figure. XX Not applicable. 
1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Montana, by county! 


(Thousands) 
County 1982 1983 MADETA A DOCE IN 1793 
Beaverhead. ----------- $427 W Silver, stone (crushed), gold, lead, copper. 
Big Horn a (3) 
Broadwater.. 490 W Lime, gold, silver, graphite, lead, copper. 
Carbon W W Clays. 
Carter W : 
Cascade 1.714 W X Silver, stone (crushed), gold, lead, copper. 
Custer -.— Rn (?) 
Dawson ____________-_ 494 (?) 
Deer Lodge 209 W Clays. 
Fer guns W W Gypsum. 
Flathead |. 2.970 (2) i 
Galas W Cement, stone (crushed), clays. 
Granite 9,580 W Silver, gold, copper, lead. 
C PED ier 2) 
Jefferson ___________~__ 14,178 W Gold, cement, stone (crushed), silver, lead, 
clays, copper. 
Judith Basin . W W Gypsum. 
Lake v th ee W $60 Peat. 
Lewis and Clark 531 W Gold, silver, copper, lead. 
Liber) W 2) 
Fine 86 77,444 86,640 Silver, copper, vermiculite, lead, gold. 
Madisen 8,52 W Talc, gold, silver, copper, lead. 
Meagher .. W Iron ore, stone (crushed), gold.. 
Mineral 29 2) 
Missoula ____________~- W 750 Barite. 
Musselshell. |... 45 (2) 
Park uum mus W 185 Stone (dimension), stone (crushed), sand and 
gravel (industrial). 
Petroleum... 44 (2) 
Philips ------------—- 27,350 W Gold, silver, copper, lead. 
Pondera - ------------- 22 (3) 
POwel“llll W W Phosphate rock, gold, silver, lead, copper. 
Ravalli .... W Peat. 
Richland ------------- 1,564 1,475 Lime. f 
Rosebud - -—----------—-- (3) 
Sanders W W Antimony. 
Sheridan |... 62 (3) | 
Silver B WChWt . W W Copper, molybdenum, silver, gold, lead. 
Still water (3) 2 ! 
Toole orca 8 159 (7) 
Valley ca Toe W W Clays. 
Wibaux ______________ 8 (?) 
Yellowstone ___________ W W Lime. 
Undistributed |. 7120,187 192,660 
Sand and gravel (construction) XX *10,200 
Stone: 
Crushed  .... €4,700 XX 
Dimension W XX 
Total ms ee 1270, 731 291,968 


*Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


XX Not applicable. 


1No production of nonfuel mineral commodities was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


"Sand and gravel (construction)."' 


Crushed stone was produced; data not available by county. Total State value is shown separately under Stone: 


Crushed." 


*Includes gem stones and some stone production that cannot be assigned to specific counties and values indicated by 


symbol W. 


5Data do not add to totals shown because of independent rounding. 


THE MINERAL INDUSTRY OF MONTANA 359 


Table 3.—Indicators of Montana business activity 


1982" 1983 1984 


Employment and labor force, annual average: 


San,. thousands. _ 805 815 824 
Total civilian labor force — - — - - - - - - „„ do- 393 396 405 
Unemploßowennmnmnn 488 - 34 35 30 
Employment (non agricultural): 

Minn ðᷣ edes ELE do____ 9.3 7.4 7.5 
Wi... Om ec eua do... 1.7 1.5 NA 
Nonmetallic minerals except fuels? . do- 9 9 NA 
Coal mining? _——------------~------------—-—- do____ 1.3 1.3 NA 
Oil and gas extractionnnu]gn22sss do... 5.5 3.7 NA 

Manufacturing total. - - - - -- -----------------------—- do... 20.6 22.1 22.3 
Primary metal industries? ____________________---- do- 1.4 1.2 NA 
Stone, clay, and glass products? sz do. 1.1 1.1 NA 
Chemicals and allied products... do- 5 5 NA 
Petroleum and coal products? _____________________- do— 1.0 1.0 NA 

Connnuedsſssddddddddddd do- 13.4 13.3 12.6 

Transportation and public utilitiess do- 22.0 20.4 20.5 

Wholesale and retail trat do... 71.9 73.6 76.4 

Finance, insurance, real estate ____________-______-----~ do- 12.8 13.0 13.4 

Services ¾⅛ : é ⁊x⁊ĩð—v ae Mui do- 56.3 57.8 59.8 

Government and government enterprises do- 67.4 68.4 68.3 

M MR ð⅛ð?- eee eee eee do— 273.7 276.0 3280.9 
Personal income: : 
))/!öĩé6· ð³ↄ x uM Lc AAA ILI LI. e millions $7,790 $8,196 $8,690 
J a ec ( $9,679 510,050 $10,546 
Hours and earnings: 
Total average weekly hours, production workers --------------------- 39.3 39.7 39.1 
Mme o Le Addy 41.9 41.3 39.4 
Total average hourly earnings, production worker -------------——- $9.86 $10.44 $10.74 
! ua Adddadddddddddddſſdſdſſdſddſſ́f⅛ $12.54 $12.94 $12.80 
Earnings by industry: 
Farm income cn masse uuu maet cu e aiu E E. millions $585 $151 $795 
f ⁵ ꝗ ee, LL en eh hs eee do- $36,515 839,502 843,722 

MÜ; ²⁵˙V¹r⁶ ... ee EU ead uUi. ee do... $201 $187 $195 
M; Be conu eer LE eret do... $72 $66 $54 
Nonmetallic minerals except fuels_ |... do_ _ __ $53 $52 $61 
Coal Mining 5. n ee a es ( eee E do... $63 $61 $72 
Oil and gas extr actions do. .. $13 $7 $8 

Manufacturing total._______________________~-__---- do ... $9,199 $9,829 $11,136 
Primary metal industries - - - -- ------------------—— do 8388 $369 $422 
Stone, clay, and glass produetsss do- $248 $267 $293 
Chemicals and allied produetisͤ do____ $851 $901 $983 
Petroleum and coal products - - - - - ---------------—-—— do... $45 W W 

rh do... $1,899 $2,083 $2,476 

Transportation and public utilitiee sss do... $3,845 $4,178 $4,454 

Wholesale and retail trade ) Sc ng ha eee eee ey ae do— $6,589 $6,830 $7,531 

Finance, insurance, real estate ___________________-__-_- do... $2,075 $2,398 $2,643 

%ꝙ§·ĩ;²0ſ i˙ ð⁵ ð xxx hl ce do- 87,144 $7,962 $8,833 

Government and government enterprises do____ $5,459 $5,922 $6,329 

Construction activity: 
Number of private and public residential units authorized 2,052 3,057 2,654 
Value of nonresidential construction _____________________ millions_ _ $121.6 $130.0 $121.1 
Value of State road contract awards — do_ ___ $79.4 $144.5 $143.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons 229 266 254 
Nonfuel mineral production value: 
Total crude mineral value ________________~____________ millions $270.7 $292.0 $249.4 
Value per capita = - et eu coe ey eh et da Laud $336 $358 $303 


PPreliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 

2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

3Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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The impact of the June 1983 suspension 
of The Anaconda Minerals Co.'s Butte cop- 
per operations continued to be felt in 1984; 
the State's copper production suffered a 
significant drop, and no molybdenum was 
produced during the year. Anaconda Miner- 
als sold a large part of the open pit mining 
equipment it used when the Berkeley Pit 
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was in full production and was concluding a 
small-scale drilling program to refine its 
knowledge of the district. Hopes for an 
early resumption of mining, bolstered by 
favorable union work rule changes, faded by 
yearend as copper prices remained at a 
depressed level. 


W Withheld 


e “W” 


1985 


Figure 1.— Value of copper and total value of nonfuel mineral production in Montana. 
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Employment.—Overall mining employ- 
ment in Montana for 1984 was 7,500, slight- 
ly more than the number reported for 1983. 
Average weekly earnings for mineral indus- 
try production workers was $419.93; it was 
the second highest in the State, next to 
wages paid to construction workers. This 
figure represented a decrease of $30.10 per 
week from that of 1983. 

Exploration Activities.—The level of ex- 
ploration activity in Montana, largely for 
precious metals, was up slightly from that 
of 1983. The number of exploration licenses 
granted by the Department of State Lands 
increased from 201 granted to 75 companies 
in 1983 to 215 licenses issued to 91 compa- 
nies in 1984. The number of new mining 
claims filed in 1984 with the U.S. Bureau of 
Land Management (BLM) in Montana was 
down about 3096 from that for 1983, and the 
number of small mine exclusion permits 
issued by the State decreased in 1984 from 
the 1983 level. 

ASARCO Incorporated and United States 
Borax & Chemical Corp. continued explora- 
tion for stratabound silver-copper deposits 
in and adjoining the Cabinet Mountains 
Wilderness in Lincoln County. Asarco sub- 
mitted a plan of operations to permitting 
agencies at midyear and did baseline 
studies for an environmental impact state- 
ment; U.S. Borax drilled on claims outside 
the wilderness area boundary. 

Drilling to firm up reserves continued in 
1984 on the Centennial Minerals Ltd.-U.S. 
Minerals Exploration Co. joint venture 
Montana Tunnels gold-silver project near 
Wickes, Jefferson County. An engineering 
feasibility study conducted during the year 
recommended the deposit be developed as a 
15,000-short-ton-per-day open pit mine 
using conventional flotation-cyanide proc- 
essing methods. 

Aries Resources began work in August on 
a 2-year silver exploration project just west 
of Butte in Silver Bow County. The 1,705- 
acre area, owned by Anaconda Minerals, 
contains up to 30 mineralized veins that 
have values in gold, silver, zinc, lead, and 
manganese. Lee Mining Corp. completed 
drilling by midyear on an area north and 
west of Walkerville as part of a silver 
exploration project. Lee also conducted pre- 
liminary exploration at the Southern Cross 
Mine near Anaconda. Dragon Energy Corp. 
completed a percussion drilling program on 
its 54-claim group 12 miles southwest of 
Butte; the company reported that signifi- 
cant gold mineralization was indicated. 
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AMAX Exploration Inc. participated with 
Gulf Titanium Ltd. in an exploration proj- 
ect at the Cruse-Belmont Mines near 
Marysville, Lewis and Clark County. The 
Goldsil Mining and Milling Co.-Consoli- 
dated Paymaster Resources Ltd. joint ven- 
ture completed three drill holes on the 400 
level of the Drumlummon Mine at Marys- 
ville; one hole intersected 14 feet of vein 
with an 8-foot section assaying 0.44 troy 
ounce of gold and 1.0 troy ounce of silver per 
ton. Big Horn Minerals Corp. continued 
exploration drilling at its Scratchgravel 
gold prospect near Helena; several drill 
intercepts with significant gold assays were 
reported from relatively shallow depths. 
Property in and near Rimini in Lewis and 
Clark County was drilled by Century Silver 
Mines Inc.; 6 feet of massive sulfides bear- 
ing silver, lead, copper, and zinc was en- 
countered in the second hole. 

Cominco American Incorporated's explo- 
ration project in the Smith River Valley 
near White Sulphur Springs was continued 
during the year, and Cominco also drilled 
on the Gold Eagle Mining Co. Inc.'s High 
Tariff property in the Neihart district. | 

Beralynn Resources Inc. drilled several 
targets on its Goldstar gold property in the 
Silver Star district in Madison County. Gold 
occurrences on the Plymouth, Three Forks, 
and Klondyke properties in the Elkhorn 
district, Jefferson County, were explored by 
Mountain West Resources. 

Legislation and Government Pro- 
grams.—Work progressed on the Montana 
Bureau of Mines and Geology (MBMG)-U:S. 
Geological Survey (USGS) cooperative effort 
to produce Conterminous United States 
Mineral Appraisal Program (CUSMAP) 2° 
geologic maps for incorporation into Mon- 
tana's Atlas Series. The Wallace sheet was 
well on the way to completion by yearend, 
and progress was made on the Kalispell, 
Hamilton, Butte, Dillon, Wolf Point, Jor- 
dan, Glendive, Forsyth, and Miles City 2° 
maps. 

Major current MBMG projects include a 
compilation and review of Montana barite 
deposits, regional analysis of favorable 
geologic environments for stratabound 
and stratiform precious and base metals 
ore deposits, and a regional appraisal of 
economic mineral potential in the Belt 
1:100,000-scale quadrangle in central Mon- 
tana. The MBMG released 11 formal publi- 
cations and placed 34 titles on open-file in 
1984, and the ongoing MBMG-USGS hydro- 
logic cooperative program worked on 7 proj- 
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ects during the year. 

The Mining and Mineral Resources Re- 
search Institute of the Montana College of 
Mineral Science and Technology at Butte 
received an allotment from the U.S. Bureau 
of Mines in 1984. 

Montana received $22.9 million in 1984 
from the BLM as receipts from the Mineral 
Leasing Act. : 

Mineral taxes collected by the State on 
nonfuel minerals, coal, oil, and natural gas 
amounted to $148 million in fiscal year 
1984; mineral taxes represented 27.6% of 
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the total Montana Department of Revenue 
collections for the year. 

Montana's congressional delegation intro- 
duced joint legislation in 1984 to add 
747,178 acres of land to the State's wilder- 
ness areas. In addition, 507,232 acres was 
proposed for scenic, wildlife, or recreational 
use, and 5 million acres would be released 
for multiple purpose uses under U.S. Forest 
Service management. The proposed bill, 
which would have brought Montana's total 
wilderness area up to 4,107,639 acres, was 
not enacted by Congress. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Aluminum.—Primary aluminum produc- 
tion in Montana increased 65% in quantity 
and 8895 in value over that of 1983. Re- 
flecting the mid-1983 economic recovery, 
ARCO Aluminum Co.'s reduction plant at 
Columbia Falls, Flathead County, operated 
at the highest production level since 1981. 
Despite a worldwide aluminum oversupply, 
which led to a 68% drop in aluminum prices 
by midyear, and despite increased electric 
power rates, the Columbia Falls smelter 
finished the year operating at 100% of rated 
capacity. 

Copper.—Copper production was report- 
ed from 6 mines and 1 leaching operation in 
9 counties in 1984, compared with output 
from 19 mines in 11 counties in 1983. 
Montana's copper production ranked fourth 
in the Nation. 

The State's three top-ranked producers 
were Asarco's Troy silver-copper mine in 
Lincoln County, Anaconda Minerals from 
leaching operations at Butte, and Black 
Pine Mining Co.’s Black Pine Mine near 
Philipsburg in Granite County. Montana’s 
copper production was down significantly 
from that of 1983. 

Gold.—Gold production was reported 
from 14 lode mines in 7 counties in 1984, 
compared with production from 24 mines in 
10 counties in 1983. Two placer operations 
reported production, and gold was recov- 
ered from retreatment of old mine tailings. 
Montana's gold production ranked fourth in 
the Nation, accounting for nearly 9% of the 
national total in 1984. The State's 1984 gold 
production was up 12% in quantity from 
that of 1983, but value decreased by 5%. 


Placer U.S. Inc. increased production at . 


its Golden Sunlight Mine near Whitehall, 
Jefferson County. Production increased 


from nearly 80,000 troy ounces in 1983 to 
about 97,000 ounces in 1984, and mill 
throughput increased from 1.6 million short 
tons in 1983 to almost 1.9 million tons in 
1984. Mine development at the Mineral Hill 
open pit continued throughout the year, 
and progress was made on studies to devel- 
op the mine's deep West Mineral Hill zone. 
The Golden Sunlight Mine was Montana's 
first-ranked gold producer in 1984, account- 
ing for nearly 54% of the State's production. 

Pegasus Gold Inc. (formerly Pegasus Gold 
Ltd.) continued to produce gold and silver 
from its Zortman and Landusky open pit 
mines and heap leach facility in the Little 
Rockies district in Phillips County. The 
operation, which is constrained to 7 or 8 
months per year because of severe winter 
weather conditions, added 5.7 million tons 
of ore to the leach pads in 1984, bringing the 
total amount of ore placed on the pads to 
17.9 million tons. The construction of large- 
scale leach pads was initiated in 1984, and a 
rigorous grade control program, which con- 
tributed to a lower waste-to-ore ratio, was 
implemented during the year. Exploration 
and development work and the acquisition 
of adjacent property increased ore reserves 
at the Zortman-Landusky operations from 
22.7 to 43 million tons by yearend. The 
Pegasus operations ranked second in the 
State in gold production for 1984. | 

Pegasus Gold Inc. was formed as a new 
company by the merger in August of Pega- 
sus Gold Ltd. and Montoro Gold Inc. The 
company completed approximately 10,000 
feet of drilling to further delineate reserves 
at Montoro's Beal property at German 
Gulch, southwest of Butte in Silver Bow 
County. 

The Homestake Mining Co.-American 
Copper & Nickel Co. Inc. (a subsidiary of 
Inco Ltd.) joint venture continued develop- 
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ment work on its Jardine gold mine north of 
Gardiner, Park County. The proposed 750- 
ton-per-day mine would have a 20-year 
mine life. Formal application for operating 
permits was made in August; if permits are 
granted, mine construction is projected to 
begin in the spring of 1986, followed by 
production in 1987. 

The Golden Maple Mining and Leaching 
Co. operated its Gilt Edge open pit mine and 
leach plant near Lewistown in Fergus Coun- 
ty; the first gold doré bar was poured in 
September from ore previously mined. The 
company planned to mine and commence 
leaching on 150,000 tons of ore in 1984. Pilot 
mining and leaching operations were car- 
ried out at the North Moccasin Mine by 
Canadian Minerals Inc.; the mine is about 
15 miles northwest of Lewistown. Triad 
Investments Inc., operator of the Judith 
gold property at Kendall in Fergus County, 
did additional development drilling north 
and south of the Muleshoe Claims and 
commenced heap-leaching operations. 

Lead.—Lead was recovered as a byprod- 
uct from six precious and base metals mines 
in four counties, and from reprocessing old 
tailings. Montana ranked fifth in the Na- 
tion for lead production in 1984; the State’s 
lead production decreased 18% from the 
1983 level. 

Asarco's East Helena smelter, the only 
remaining lead smelter in the Northwest- 
ern United States, operated at capacity 
throughout the year. Feedstocks were pre- 
dominantly purchased and custom toll con- 
centrates from both domestic and foreign 
sources; bullion was shipped to Asarco’s 
Omaha, NE, refinery. The zinc fuming 
plant placed on standby in 1982 did not 
operate in 1983 and 1984. 

Platinum-Palladium.—Stillwater Mining 
Co., a joint venture between Manville Prod- 
ucts Corp., Chevron Resources Inc., and 
Anaconda Minerals, completed a bulk sam- 


pling program and continued a feasibility | 


study during 1984. The proposed 1,000-ton- 
per-day mine in the Stillwater Complex 
near Nye, Stillwater County, would produce 
about 350,000 to 360,000 troy ounces of 
palladium per year; the ratio of palladium 
to platinum in the ore would be about 3.1 to 
1. A production decision is expected in 1986. 
. Silver.—Although the quantity of silver 
produced in Montana in 1984 was nearly 
the same as that credited for 1983, de- 
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pressed silver prices caused a 30% drop in 
production value from the 1983 level. The 
State again produced nearly 13% of the 
Nation’s silver in 1984; however, it dropped 
to third ranking in total silver production. 
In 1984, silver production was reported 
from 14 mines in 8 counties and from 
retreatment of old tailings, compared with 
production from 28 mines in 12 counties 
during 1983. 

Asarco's Troy Mine in Lincoln County 
was again Montana's top silver producer, 
accounting for nearly 76% of the State 
total; the Troy Mine also was the third- 
ranked producer in the Nation for 1984. 
Black Pine Mining's Black Pine Mine in 
Granite County was the State's second larg- 
est silver producer; ore from the Black Pine 
Mine was beneficiated by Contact Mining 
Co. in its 1,200-ton-per-day mill at Phil- 
ipsburg in Granite County. Contact Mining 
continued work on reopening the Granite- 
Bimetallic Mine in the Philipsburg district. 
Byproduct silver reported by Pegasus Gold 
Inc. from its Zortman-Landusky gold oper- 
ation in Phillips County gave that company 
third ranking in 1984 silver production for 
the State. | 

CoCa Mines Inc. indefinitely deferred 
mine development and reopening of its 
silver deposits in the Hog Heaven district, 
Flathead County. The company had fin- 
ished exploration on an open pit minable 
ore body and on a mineralized zone to be 
developed for underground mining. Mine 
development and reclamation plans had 
been approved by the State, a $350,000 
reclamation bond had been posted, and 
construction was to have begun in the fall of 
1984. 

Asarco submitted a plan of operations to 
the U.S. Forest Service and to the State for 
its proposed Rock Creek silver-copper mine 
in the Cabinet Mountains Wilderness area, 
Sanders County. Ore reserves estimated at 
143.7 million tons would be mined by room 
and pillar methods through double, 2-mile- 
long adits with portals over 1 mile outside 
the wilderness boundary. Ore would be 
transported by conveyor from an under- 
ground crusher to a surface mill complex. 
The mine would produce at a rate of 10,000 
tons per day, with an estimated annual 
production of 5.3 million ounces of silver 
and 21,800 tons of copper; mine life was 
estimated at 29 years. 
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Table 4. —Montana: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1984, by class of ore or other source material 


Number Material Gold Silver Copper Lead Zinc 
Source of à ex ted? (troy (troy (metric (metric (metric 
mines! ns ect m ounces) ounces) tons) tons) tons) 
Lode ore: 
e sess 8 W W 170,149 M W an 
. Gold-silver |... 3 1,138 374 W W W i" 
Silver _________________ 4 W W W W W a 
Totals. 2604 cte eem 15 W W W W W TY 
Copper? ________________ 1 W "— EUN W "n "- 
Other lode material: 
Gold tailings ____________. 1 W W W ze EUN "e 
Gold-silver tailings --------- 1 W W W m W ae 
Total lodee 16 W W 55, 652,847 W W Pd 
Placer. ots A a 2 = W ME "m MU EM 
Grand total ___________ 18 ‘110,034,174  *181,190 5, 652,847 W W a 


W Withheld to avoid disclosing company proprietary data. 
1Details may not add to total because some mines produce more than one class of material. Operations from which 
metals were recovered only from tailings are not counted as producing mines. 
2Does not include gravel washed. 
Includes material that was leached. 
‘Includes items indicated by symbol W. 


Table 5.—Montana: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc in Silver Bow County 


Material 
sold Gold Silver 
Vear Mines or treated (iro (thousand 
producing (thousand ouis endi troy 
metric ounces) 
tons) 

ö ¹˙ð¹u³ ͥͥͥ md ee UTM ð ⁰⁰ 1 8,244 11,541 1,596 
TIBLE n ß nd M ML AE 1 13,729 14,394 2,028 
TOREM AI pou a ⁰ 8 1 12,847 3,361 739 
I;öĩ « ² ꝛ ę ̃ f E Ln LM LE 1 6.287 1,383 313 
J ] ³ ³⁰⁰⁰⁰⁰d ³ A 8 3 W W W 
3 ³o A ð v ĩ d err es oe W W W 
Copper Lead Zinc 1 

(metric (metric (metric trees yae 

tons) tons) tons) ousan 
1980 ceam a a a a a a ER 37,467 NE s $124,602 
/öÄ.Üͤ ⁵ f 8 59,477 m es 139,555. 
1Jüũ ³ ⁰ ⁵ĩðVy 88 48,144 n te 84,410 
!!! ³ 8 18,694 111 EET 35,161 
I9Nd — q ] ? ]ͥn.mĩ AA.... y Em E 

1882-1984 __ er ee ge ⁰ ee W W W W 


W Withheld to avoid disclosing company proprietary data. 


1Derived from average values of the metals; includes average value of copper produced in wire bars prior to 1982 and 
average value of copper produced in cathodes for 1982, 1983, and 1984. 


NONMETALS 


Barite.—Montana Barite Co. Inc., a sub- 
sidiary of NICOR Mineral Ventures, oper- 
ated barite mines at Elk Creek and Coloma 
in the Garnet Range and started mining at 
the Kenelty deposit east of Libby in Lincoln 
County. Barite was processed at the compa- 
ny’s mill in Missoula. 

Cement.—The amount of cement pro- 
duced in Montana in 1984 increased about 
3% over that of 1983, but the continued low 
level of construction activity precluded any 
significant change in production. Portland 


and masonry cements were produced by 
Kaiser Cement Corp. at Montana City in 
Jefferson County and by Ideal Basic Indus- 
tries Inc. at Trident, Gallatin County. Port- 
land cement produced in the State was used 
by ready-mixed concrete companies (67%); 
other contractors (20%); concrete products 
manufacturers (6%); and building material 
dealers, highway contractors, government 
agencies, and miscellaneous customers 
(7%). Raw materials consumed in cement 
manufacture were limestone, clays, sand- 
stone, sand, iron ore, gypsum, slag, and 
other additives. Shipments to consumers 
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were mostly by truck and rail. 

Clays.—Montana moved up to second 
ranking in bentonite production for 1984; 
production doubled in quantity and was 
nearly 2-1/2 times greater in value than 
that reported for 1983. Bentonite was pro- 
duced by 4 companies from 16 deposits in 
Carbon, Carter, and Valley Counties. 

American Colloid Co. processed previous- 
ly mined and stockpiled bentonite at its 
plant in Malta. Aurora Industries Inc.’s 
Federal Bentonite Div. mined and field- 
dried bentonite from its Glasgow deposit; 
the partially dried material was shipped to 
Federal Bentonite Div.’s Burnett, MN, 
plant for further processing and sale to the 
taconite industry. In April, Aurora signed a 
letter of intent with IMCO Services of 
Dallas, TX, a Halliburton Co. subsidiary, to 
purchase Aurora’s Federal Bentonite Div. 

A large share of Montana’s bentonite was 
sold for drilling mud, iron ore pellet binder, 
and foundry sand. 

Common clay, produced by four compa- 
nies from five pits in Gallatin and Jefferson 
Counties, was used in portland cement, 
concrete blocks, and in pottery. 

Gem Stones.—Montana ranked fourth in 
the Nation in gem stone production in 1984. 
Intergem Inc. continued to mine commer- 
cial quantities of corundum gem stones, 
including blue sapphires, from its Yogo 
Gulch deposit in the Little Belt Mountains, 
Fergus County. Sapphire-bearing dike rock 
is surface mined, allowed to weather for 3 
years, and processed by gravity methods to 
recover the sapphires. | 

Graphite.—Montana remained the Na- 
tion's only producing State for natural 
amorphous graphite in 1984. Production by 
National Minerals Corp. in Broadwater 
County decreased about 50% in quantity 
and value from that reported in 1983. 

Gypsum.—Gypsum production in Mon- 
tana increased nearly 19% in quantity and 
1696 in value over that reported for 1983. A 
limited recovery in building construction, 
with a resulting improvement in the wall- 
board industry, accounted for the increase. 

United States Gypsum Co. mined gypsum 
from its underground Shoemaker Mine at 
Heath in Fergus County; the gypsum was 
used in the company's wallboard plant. 
Maronick Construction Co. Inc. reclaimed 
two open pit mines at Raynesford, Judith 
Basin County, and shipped gypsum to the 
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Kaiser Cement plant at Montana City and 


to the Ideal Basic Industries cement plant 


at Trident. 

Lime.—The quantity of lime produced in 
the State increased about 3% and the value 
nearly 16% over that recorded for 1983. 
Continental Lime Inc., Holly Sugar Corp., 
and The Great Western Sugar Co. produced 
lime in Broadwater, Richland, and Yellow- 
stone Counties, respectively. 

Phosphate Rock.—Phosphate rock pro- 
duction in the State increased 11% in quan- 
tity and 17% in value over that of 1983, 
owing to a continued partial recovery in 
the agricultural fertilizer market. Mon- 
tana's only producer, Cominco, continued to 
mine phosphate at its underground Warm 
Springs Mine near Garrison in Powell 
County. Cominco can now ship phosphate 
on a year-round basis to its fertilizer plant 
at Kimberley, British Columbia, Canada, as 
a result of construction of a thawing facility 
for railroad hopper cars at that plant. 

Stauffer Chemical Co. cited higher sales, 
reduced plant inventory, and generally im- 
proved economic conditions as reasons for 
restarting the second furnace at its Silver 
Bow elemental phosphorus plant near 
Butte. The plant processes phosphate ore 
from the company's Wooley Valley Mine in 
Idaho. | 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. | 

The 1984 output of construction sand and. 
gravel in Montana increased nearly 46% in 
quantity and 66% in value, and the unit 
value was up 14% from that reported for 
1982, when the last complete canvass was 
taken. The largest increases were in the 
asphaltic concrete and other uses catego- ` 
ries. 

In 1984, five counties—Flathead, Galla- 
tin, Missoula, Silver Bow, and Yellow- 
stone—accounted for 57% of the State's 
total construction sand and gravel produc- 
tion tonnage. Major uses were for road base 
and coverings (25%), asphaltic concrete 
(25%), concrete aggregate (7%), and other 
uses (36%); the bulk of Montana’s construc- 
tion sand and gravel (98%) was transported 
by truck. | 
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Table 6.—Montana: Construction sand and gravel sold or used in 1984, 
| by major use category 


Concrete aggregate 
Plaster and gunite aands 
Concrete produet s 
Asphaltic concrete 
Road base and covering) 

ö ³¹1¹ A ³ 5m m ⁊ v ĩ; ed ae Das 


Otheerk?᷑-- — 


uantity Val Val 

(thousand aue SIUE 

SRo tons) (thousands) per ton 
F 571 $2,183 $3.82 
9 W W 2.30 
% W W 4.44 
F 1.936 6,517 3.37 
F 1,939 4,940 2.55 
P 452 803 1.77 
MOON PES 65 99 1.51 
F 43 131 3.01 
F 2,710 6,597 2.38 
FCC 7,776 321.269 2.74 


W Withheld to avoid disclosing company proprietary data: included with Other.“ 


1Includes road and other stabilization (cement and lime). 


2Includes other unspecified uses and uses indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 


Industrial.—Industrial sand and gravel 
was produced only in Park County. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Travertine building stone was produced 
by Livingston Marble & Granite Works 
from quarries near Gardiner in Park Coun- 
ty and marketed from its plant at Living- 
ston. 

Sulfur (Recovered).—Montana Sulphur 
& Chemical Co. and Farmers Union Central 
Exchange recovered sulfur as a byproduct 
from petroleum refining in Yellowstone 
County. The amount of sulfur produced 
declined 15% and the value was down 12% 
from that reported in 1983. 

Talc.—Montana ranked second in the 
Nation in 1984 for the quantity, and gained 
first ranking in the value of talc production 
for the year. The 1984 production increased 
32% in quantity and 28% in value over that 
of 1983. All of the State's talc was open 
pit mined from deposits in the Ruby and 
Gravelly Ranges in Madison County. Cy- 
prus Industrial Minerals Co. reactivated 
and expanded production at its Beaverhead 
Mine and stepped up production at its 
Yellowstone Mine; the ore was processed at 
its Three Forks mill. Pfizer Inc. operated its 
Treasure Chest Mine and Barretts mill 


south of Dillon. Uses for talc produced in 
Montana were in paint (29%), paper (18%), 
ceramics. (10%), plastics (5%), cosmetics 
(4%), and other uses including rubber, roof- 
ing, refractories, and miscellaneous. 

NICOR Mineral Ventures completed a 
final feasibility study on its Montana Talc 
project. The company plans to invest $10 
million in a new open pit talc mine near 
Ennis and a mill on rail at Sappington. The 
mine, adjacent to Cyprus' Yellowstone 
Mine, has an identified 1-million-short-ton 
reserve; estimated mine life is 13 years. 
Exploration activity for talc increased in 
the Precambrian areas of southwestern 
Montana in 1984. 

Vermiculite.—Montana again led the Na- 
tion in the production of vermiculite. Pro- 
duction in 1984 was about 92% of the yearly 
average for the 5-year period (1980-84); the 
value of production was 8% more than the 
yearly average for the 5-year period. W. R. 
Grace & Co. continued to mine and mill 
vermiculite at its Rainy Creek -operation 
north of Libby in Lincoln County. Robinson 
Insulation Co. at Great Falls, Cascade Coun- 
ty, produced exfoliated vermiculite, which 
was sold for building aggregates, insulation, 
and agricultural applications. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 

"Acting director, Montana Bureau of Mines and Geolo- 
gy, Butte, MT. 

3Staff field agent, Montana Bureau of Mines and Geolo- 
gy, Butte, MT. 
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Commodity and company 


Aluminum: 


ARCO Aluminum Co., a division of 


Atlantic Richfield Co. 


Barite: 


Montana Barite Co. Inc., a subsid- 
iary of NICOR Mineral Ventures. 


Cement 


Ideal Basic Industries Inc., Cement 


Div.! 


Kaiser Cement Corp." - 


Clays 


American Colloid Co- 
Federal Bentonite Div., 


Industries Inc. 


Aurora 


International Minerals & Chemical 
Corp., Industrial Minerals Div. 
NL Industries Inc., Baroid Div 


Copper: 
ASARCO Incorporated 
Gold: 


Golden Sunlight Mines Inc., a 
subsidiary of Placer US. Inc.? 


Pegasus Gold Inc. 


Gypsum: 


— meee ees Á 


Maronick Construction Co. Inc.? 


United States Gypsum Co 


Lime: 
Continental Lime Inc _ 


— —— —À — — 


The Great Western Sugar Co 


Holly Sugar Corp 


Phosphate rock: 


Cominco American Incorporated 


Sand and 
Jim Gi 


avel: 


Konitz Contracting Inc 


Barry O'Leary Ine 


man Excavating Ine 


Shellenger Construction COO 

United Industries, Midland Materi- 
als Co. 

Washington Construction Co 


Yellowstone County Highway 


Department. 
Silver: 


ASARCO Incorporated‘ 


Black Pine Mining Co.“ 


Stone (dimension): 


Livingston Marble & Granite Works 


Sulfur (recovered): 


Montana Sulphur & Chemical Co- 


Tale: 


Cyprus Industrial Minerals Co., 
subsidiary of Amoco Minerals Co. 


Pfizer Inc cke... 


Vermiculite: 


W. R. Grace & Co., Zonolite Div _ _ _ 


2 Also clays and stone. 
2 Also silver. 
3 Also stone. 


*Also copper, gold, and lead. . 


Address 
Columbia Falls, MT 59912 


6700 Desmet Rd. 
Box 3296 
Missoula, MT 59806 


Box 8789 

Denver, CO 80201 
300 Lakeside Dr: 
Oakland, CA 94612 


5100 Suffield Ct. 

Skokie, IL 60078 

609 Fifth Ave. 

Belle Fourche, SD 57717 
Box 460 

Belle Fourche, SD 57717 
Box 1675 

Houston, TX 77251 


Box 868 
Troy, MT 59935 
Box 678 


Whitehall, MT 59759 
Zortman, MT 59546 


East Helena, MT 59635_ _ 
Heath, MT 59457 


268 West 400 South 
Suite 201 

Salt Lake City, UT 84101 
1530 16th 


105 
Colorado Springs, CO 
80901 


Box 638 
Garrison, MT 59731 


3105 Kossuth 

Butte, MT 59701 

Box 595 

Lewistown, MT 59547 
1041 North Fourth Ave. 
Ru ,MT 59103 


x 517 
Columbia Falls, MT 59912 
Box 30238 
Run ,MT 59107 


Box 8989 
Missoula, MT 59807 


Box 35023 

Billings, MT 59107 
Box 868 

Troy, MT 59935 

Box 610 

Philipsburg, MT 59858 


Box 851 
Livingston, MT 59047 


Box 31118 
Billings, MT 59107 


Box 3299 

7000 South Yosemite 
Englewood, CO 80155 
Box 1147 

Dillon, MT 59725 


1114 Avenue of the 
Americas 
New York, NY 10036 
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Table 7.—Principal producers 


Type of activity 
Reduction plant 


Mine and plant 


Pits and plant 
Pit and plant 


Underground mine and 
plant. 


Open pit mine and plant 


Open pit mine 

Underground mine and 
plant. 

Open pit mine . 


Surface mine and plant _ 


Underground mine and 
plant. 
Underground mine 


Quarries and plant 


Plant and open pit mines 


Plant and open pit mine 


County 
Flathead. 


Lincoln and 

Missoula. 
Gallatin. 
Jefferson. 
Carbon and 

Phillips. 
Valley. 
Carter. 

Do. 


Lincoln. 


Jefferson. 
Phillips. 
Judith Basin. 
Fergus. 


Broadwater. 


Yellowstone. 
Richland. 


Powell. 


Silver Bow. 
Fergus. 
Yellowstone. 
Flathead. 
Cascade and 
Yellowstone. 
Missoula. 


Yellowstone. 


Lincoln. 


Granite. 
Park. 
Yellowstone. 


Gallatin and 
Madison. 


Beaverhead and 
Madison. 


Lincoln. 


The Mineral Industry of 
Nebraska 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Conservation and Survey 
Division of the University of Nebraska (Nebraska Geological Survey) for collecting 


information on all nonfuel minerals. 


By Karl E. Starch! and Raymond R. Burchett? 


The value of nonfuel minerals produced 
in Nebraska in 1984 was $100.4 million, a 
1596 increase over that of 1983. This was the 
second year of increased output, following a 
3-year decline, and the highest value ever 
recorded for nonfuel mineral output in the 
State. Six nonfuel minerals were reported 
produced in the State: cement, clays, gem 
Stones, lime, sand and gravel, and stone. All 


of these industrial minerals recorded in- 
creases in production and value during 
1984. In most cases, value rose more than 
output. 

Cement was the most important commod- 
ity produced and was responsible for most of 


.the increase in value. Construction sand 


and gravel and crushed stone were the 
other leading commodities. 


Table 1.—Nonfuel mineral production in Nebraska: 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
V MES RSEN RE ERR EE tN ERICH ERE thousand short tons 164 $501 180 $556 
Sand and gravel: 
ENTRE NERONE do... €10,100 225,000 11,839 27,791 
Industrial 2 AA AAA Lu Ha E 4 W W W 
Stone(crushed) LLL do 4,442 22,612 €4,500 —— 223,400 
8 value of cement, gem stones, lime, and values 5 by 
TEE ORUM UNS S NT eee AE ⁰ 8 XX 39,296 XX 48,621 
Total o.c nuc ei ⅛ðͤ CLE ul Le LEES XX 81,409 XX 100,868 
Estimated. RN M Eri to avoid disclosing company proprietary data; value included with "Combined value" 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Nebraska, by county! 


County 1982 
Antelo[de W 
Box Butt ($) 
Brown _______________ $1 
Buffalß/dooo _ 711 
Büt WWW conan 6 
Butler 267 
GGW 26,525 
Cedar _______________ 721 
Chase ²˙ AAA 122 
Cheyenne 66 
lav — —— —Á W 
Colfaͤ nnn 288 

vog MK DC d W 
Custer _______________ 158 
Dawson 959 
Deue“l 136 
Dion ee ee W 
Dodge 541 
Douglas W 
Fillmore W 
Franklin 236 
Frontier 7 
Furna ss e 
Gardens 30 
Hall 670 
Hamilton |... ~~ ____ W 
r W 
Hitchcock _____ - W 
Ell A 760 

ERES eg Siig) oe Peta 45 
Jefferson _____________ W 
Kearney) 58 
Keit n 246 
Koort A.! 313 
Lancaster 81 
Lincoln 72 
Tr ee W 
Madison 413 
Merric fk 550 
Morri ll 
Nance ______________~_ 189 
ps Na here re ees W 
Nuckols ... ......... W 
Pawnee _____________-_ G) 
Perkins |... 
Phelps 28 
Pierre 
p ncm 1,164 
Polk —— ee 
Red Willow |. _ 758 
Saline 41 
Pa eru 7777070700 gd act 2,699 
Scotts Bluff! W 
Seward (3) 
Sheridan _____________ 68 
Stanton W 
Thayer 1,166 
Thomas 
Washingtoůnm ..- (3) 
Webster 
York- —— —— Ies W 
Undistributed*. . . 20,815 
Sand and gravel (construction) XX 
Stone (crushed zzz *14,300 
Total 875,280 


(Thousands) 


1983 


$41, 


3932232332322292392323399339232232323!2 


— 
68 
— 


81,409 


2233993390 2229239003230080000 


Minerals produced in 1983 
in order of value 


Cement, stone (crushed), clays. 


Stone (crushed). 


Clays. 


Stone (crushed), clays. 


Lime. 
Stone (crushed). 


Cement, stone (crushed). 
Stone (crushed). 


Stone (crushed), clays. 
Stone (crushed), sand (industrial). 


Lime. 
Stone (crushed). 


Stone (crushed). 


*Estimated. |W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 


applicable. 


No production of nonfuel mineral commodities was reported for counties not listed. 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


*Sand and gravel (construction)." 
3Crush 


XX Not 


ed stone was produced; data not available by county. Total State value is shown separately under “Stone 


(crushed).” 


“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 
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Table 3.— Indicators of Nebraska business activity 
1982" 1983 1984 


T RI" ³ ð Z“ 4 OR eae ee erm thousands 1,589 1,596 1,606 
Tal a civilian labor force ~ -— —---------------—---——— 8 i 789 7 798 
Unemployment ______._________~_ 2222222222222222222-2 do 48 45 85 
5 (nonagricultural): l 
D E ͥͥͥ ³ M eh ee A E do... 1.9 1.9 1.7 
Necsus minerals except fuel da- 9 9 NA 
Oil and gas extraction) . do 1.0 9 NA 
Manufacturing total __ - - -- - - --------—--—------——----—-—- Ee 87.9 84.7 89.0 
Primary metal industries do... 1.5 13 NA 
Stone, clay, and products? -.— o do 2.5 2.5 NA 
Chemicals and allied produ et do- 2.6 2.5 2.6 
5 and coal products do- 2 2 NA 
Transportation and public utilities -—----—--—-------- 4-—- — 46 à) 225 
ton an li.... 8 o — ; ; : 
Wholesale and retail trade do-— 158.5 157.8 160.8 
Finance, insurance, gii estate — o nunc Z Se le a m lud do... 41.4 41.9 432 
%%ö·Ü;Üiẽ᷑ ] ] ff es ee do. ... 122.7 127.5 . 1354 
Government and government enterprises do... 129.3 130.2 131.7 
Tol ste ] ³ d ae do- 609.8 610.8 628.5 
Personal income: 
Total conu ³³ Aa ³o·w-w- die millions. 317,261 $17,661 $19,962 
J%/%%%%%///CCCõͥõõõͤ ²˙⁵˙⁰ . y 8 $10,861 $11,068 312,430 
Hours and earnings: 
Total average weekly hours, production workers 89.9 40.3 40.5 
Total 5 hourly earnings, production workersv $8.47 88.768 28.93 
Earnings by 
Farm incounmm¶agAlAͥͥsssasssss e z $9 $1,874 
p ß ß ccs eg nT do- $11,001 $11,591 
Mining te ðᷣ ee a do... 
Nonmetallic minerals except fuels „ do- 14 316 20 
Oil and gas extraction --—-------------------------- do____ 6 $30 
Manufacturing totaaallnnnnnnnnnnnsssLssssns do— $1,827 $1,870 $2,100 
Primary n: industrie do- $40 1 
Stone, clay, e lass products — ——— eee do- $51 
Chemicals and allied products |... do- $65 $69 ' 4 
Fetroleum aud eval prod Gov cec e e EMILE CLE 8 $6 
8 n and public utilities _____________-___-____- eae $1,297 51.358 1,434 
tion UNC -enana 8 s , 
Wholesale and retail trade do- $2,174 8 872 
insurance, real estate 3 do- 97 3959 
)%)%)ö§[;'r“ũ ³o³Üây y s 8 do... 32,011 $1214 $2,452 
5 — and government enterprises do- $2214 22, 348 $2,509 
‘Number of private and public Penna units authorized ________________ 3,851 5,526 6,053 
. Value of nonresidential construction. ______________________ millions. .. $200.6 $192.5 11542 
Valus of State road contract S Add RUE eae ee Mea ðâ vu ĩͤ ES do... 3110.1 3191.1 154.3 
Shipments of portland and masonry cement to and within the State i SL 
thousand short tons. _ 687 126 835 
Nonfuel mineral production value: i: 
Total crude mineral value _________~____________________ millions $75.8 $87.4 $100.4 
Value per capitné⁊ʒ ~~~ $47 $55 $62 


Preliminary. Revised. NA Not available. 
1 Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, hway and Heavy Construction Magazine, d 
US. Bureau of Mines. eee id a e 
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 
Nebraska. 


A continuing, though modest, economic 
recovery in the State was responsible for 
the rise in demand for the industrial miner- 
als produced by the State’s nonfuel mineral 
industry. The Plains region did not keep 
pace with national gains in the 1982-84 
period; for example, employment growth 
was 2.4%, compared with the national rate 
of 4.2%. Nebraska, however, did a little 
better than most other Plains States, with 
an increase in employment of 3.1%. 

Only 62 of Nebraska's 98 counties report- 
ed nonfuel mineral production in 1983, the 
most recent year for which county data are 
available. Of these, 48 produced only sand 
and gravel, 10 produced crushed stone, and 
2 produced cement. 

"The Nebraska Mineral Operations Re- 


view, 1984," published by the Nebraska 
Geological Survey, reported 689 active min- 
ing operations in Nebraska in 1984, includ- 
ing 636 sand, gravel, and silt or siltstone 
pits; 29 limestone quarries; 18 sandstone 
pits; and 6 clay or shale pits. These oper- 
ations disturbed 433 acres of land, and 
operators restored 574 acres during the 
year. A total of 3,349 quarries, pits, and 
mines, including 14 coal mines, were esti- 
mated to have operated in Nebraska at 
various times over the past 85 years. 

About 1,700 people were employed in the 
mining industry in Nebraska in 1984, in- 
cluding oil and gas workers, about 300 more 
than in 1983. These 1,700 represented about 
three-tenths of 196 of the total work force of 
628,500 people. 
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Exploration Activities.—Wyoming Fuels 
Co., a subsidiary of KN Energy Inc. (former- 
ly Kansas-Nebraska Gas Co.) received a 
source materials license from the Nuclear 
Regulatory Commission for a pilot solution- 
mining operation at its large uranium pros- 
pect in northwestern Nebraska. Approvals 
from the U.S. Environmental Protection 
Agency and the Nebraska Department of 
Environmental Control were still required. 
Wyoming Fuels estimated reserves of more 
than 30 million pounds of U;O, in ore 
grading an average 0.2596 or more in its 
Crow Butte property, a mineralized trend 
about 6 miles long and 1/2 mile wide, 22 
miles south of Chadron. À pilot operation of 
about 100 gallons per minute was planned 
to test commercial feasibility. 

Molycorp Inc. continued its evaluation of 
the Elk Creek carbonatite of southeastern 
Nebraska, thought to have a potential for 
rare-earth production. Also in southeastern 
Nebraska, Texaco Petroleum Products Inc., 
KEWA Exploration Inc. of Denver, CO, and 
Leasehold Ltd. of Englewood, CO, were 
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exploring a geologic structure known as the 
Midcontinent (or Keweenawan) Rift for oil 
and gas. 

Legislation and Government  Pro- 
grams.—No legislation pertaining specifi- 
cally to the nonfuel mineral industry was 
passed or considered by the Nebraska legis- 
lature in 1984. 

Among maps produced during 1984 by the 
Nebraska Geological Survey to aid mineral 
development were Depth to Precambrian 
Rocks in Nebraska and Configuration Map 
on Top of the Devonian (Hunton) Carbonate 
in Nemaha and Richardson Counties. Proj- 
ects in progress during the year included (1) 
a summary of the Niobrara Formation stra- 
tigraphy and geologic history in northwest- 
ern Nebraska, (2) geologic mapping in west- 
ern Nebraska, (3) sedimentology and chro- 
nology of the Nebraska Sandhills, (4) a 
study of the Cherokee Formation (Pennsyl- 
vanian) in Nebraska, and (5) stratigraphic 
test drilling in the eastern Nebraska Sand- 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Ammonium  Nitrate.—The Homestead 
ammonium nitrate plant of Cominco Ameri- 
can Incorporated at Beatrice sold 9% more 
fertilizer than in 1983, according to the 
companys 1984 annual report. Several 
small energy saving projects had the cumu- 
lative effect of reducing by 15% the con- 
sumption of natural gas, the most expensive 
component in the production of ammonium 
nitrate. The plant had 61 employees at 
yearend 1984, and production was 140,400 
metric tons, up 25.2% from that of 1983. A 
new $1 million urea-ammonium nitrate so- 
lution facility was scheduled for completion 
in 1985 to meet increased demand for liquid 
fertilizer in the Midwest market area. 

Cement.—Cement led in value among 
Nebraska’s nonfuel minerals in 1984. Both 
volume and value of output increased 21% 
over the 1983 level. Two companies produc- 
ed cement in Nebraska in 1984, Ash Grove 
Cement Co. at Louisville, Cass County, and 
Ideal Basic Industries Inc. at Superior, 
Nuckolls County, both in southeastern Ne- 
braska. Ash Grove’s plant was considerably 
the larger of the two. Output at both plants 
was primarily Types I and II, general use 
and moderate heat portland cement. A 
small amount of masonry cement also was 


produced at the Ash Grove plant. 

Nearly two-thirds of the cement produced 
was sold to ready-mixed concrete compa- 
nies, nearly one-quarter to highway con- 
tractors, and the balance to concrete prod- 
uct manufacturers, other contractors, and. 
building material dealers.. Most cement was 
shipped in bulk by truck directly to the 
consumer. Shipments in 1984 were partially 
from existing stocks. 

The Ash Grove plant used a dry manu- 
facturing process, and the Ideal Basic plant 
used a wet process. Both plants were 
equipped with electrostatic precipitators. 
Clays, gypsum, iron ore, limestone, and 
sandstone were the raw materials used in 
cement manufacture. The average value of 
finished portland cement sold was $56.26 
per short ton. 

Clays.—Output of clay in Nebraska in- 
creased about 10% in 1984 over that of 1983. 
Only common clay was produced, and out- 
put was by four companies in five counties. 
Endicott Clay Products Co., with an oper- 
ation in Jefferson County, was the largest 
clay producer. Ash Grove, with an operation 
in Cass County, was second largest; Yankee 
Hill Brick Manufacturing Co., with one 
operation in Lancaster County, was third; 
and Omaha Brick Works, with two smaller 
operations in Douglas and Sarpy Counties, 
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was fourth. All four operated in Nebraska's 
more populated southeastern corner, near 
metropolitan Omaha and Lincoln. Three 
companies, Endicott Clay Products, Yankee 
Hil Brick, and Omaha Brick, produced 
mostly face brick for the construction indus- 
try. A very small amount of common brick 
was produced. Ash Grove's clay output went 
into the manufacture of cement. Value of 
clay produced averaged $3.09 per short ton, 
but ranged from $3.00 to $8.00 per ton. 

Gem Stones.—Numerous small firms 
around the State cut and polished gems and 
ornamental stones such as agate, chalcedo- 
ny, chert, jasper, petrified wood, and quartz. 

Lime.—The Great Western Sugar Co. re- 
ported producing quicklime from limestone 
quarried in Wyoming at Bayard in Morrill 
County and at Scottsbluff, Gering, and 
Mitchell in Scottsbluff County. The amount 
reported was 4096 greater than in 1983, and 
the value was nearly double. The lime was 
used at Great Western's sugar beet plants 
in processing sugar beets into sugar. Great 
Western announced at yearend that its 
sugar refining facilities were for sale. 

Perlite (Expanded).—The Zonolite Divi- 
sion of W. R. Grace & Co. expanded perlite 
brought in from other States at its plant 
near Omaha and sold it as filler material, 
an aggregate for plaster and concrete, and 
as a horticultural product. 

Sand and Gravel.—Sand and gravel was 
the most widely produced mineral in Ne- 
braska; output came from 48 of 98 counties, 
and sand and gravel was second only to 
cement in total value. 

Construction.—Construction sand and 
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gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Output of construction sand and gravel 
increased 17% in 1984 over the 1983 level. 
Douglas was the largest producing county, 
followed by Buffalo, Saunders, Hall, and 
Cass. These five counties together account- 
ed for 3996 of total State output. Three of 
the leading counties were part of metropoli- 
tan Omaha; the others were in or near 
major towns. | 

Construction sand and gravel was pro- 
duced by 122 companies and government 
agencies from 205 pits. Most operations 
were small. The five leading companies 
produced about 40% of the total from 22 
pits. In contrast, the smallest 62 companies 
produced 10% of the total from 84 pits. The 
largest single producer was Lyman-Richey 
Sand & Gravel Corp. in the Omaha area, 
followed in size by Western Sand & Gravel 
Co. and Hartford Sand & Gravel Co., both of 
which also operated in the Omaha area, and 
by Central Paving Sand & Gravel Co. Inc. 
and Stalph Gravel Co. in the eastern Ne- 
braska area. 

The major uses of construction sand and 
gravel in Nebraska included road base and 
coverings, 21%; concrete aggregate, 9%; 
asphaltic concrete, 3%; and fill, 2%. Lesser 
uses included concrete products, plaster and 
gunite sands, roofing granules, and snow 
and ice control. Value averaged $2.35 per 
short ton and ranged from $1.44 to $3.76 per 
ton. 


Table 4.—Nebraska: Construction sand and gravel sold or used in 1984, 


by major use category 
Quantity — vai Val 

Use (thousand uc pts 

short tons) (thousands) per ton 
Concrete ööõĩõĩõĩ⁊ê0 a e TE HARE 1,115 $2,935 $2.63 
Plaster and gunite andes 88 190 2.17 
Concrete products ____________~~~_____~___ ee 122 282 2.32 
halte concrete oo a a eue 8 390 1,279 3.28 
Road base and coverings! _ _ _ _________-_------------------- 2,454 6,277 2.56 
NH ae SPEO A eens . y 259 454 1.75 
Snow and ice controullllll1l!llllll „„ 22 64 2.85 
OP NC as Se ee ee A ee eee 7,388 16,311 2.21 
Total? or average- - -------------------------------—— 11,839 27,791 2.35 


1Includes road and other stabupation (cement and lime). 
Ancludes other uns 


pecifi 
Data may not add to totals presale because of independent rounding. 
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Industrial.—Industrial sand output in- 
creased about 25%, but was a miniscule 
portion of total sand and gravel production. 
Qne company, Western Sand & Gravel in 
Saunders County, produced industrial sand. 
Its output was used mostly for sandblasting 
but also for traction sand. Average value 
was about $7.60 per short ton. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 


only estimates for 1984. Data for even- 


numbered years are based on annual com- 
pany estimates made before yearend. 

Only crushed stone was produced in Ne- 
braska in 1984. Stone was third in impor- 
tance among Nebraska's nonfuel minerals. 
Output in 1984 was little different from 
output in 1983. There were approximately 
17 limestone plants in the eastern third of 
Nebraska. Principal producers were Fort 
Calhoun Stone Co., Kerford Limestone Co., 
and Martin Marietta Aggregates. Cass and 
Washington Counties were leaders in pro- 
duction. Crushed limestone was used for 
concrete aggregate, cement manufacture, 
road base and coverings, riprap, agricultur- 
al limestone, and mineral fillers. 


Three firms produced agricultural lime- | 


stone exclusively. They were situated near 
Garland in Steward County, near Nelson in 
Nuckolls County, and near Ponca in Dixon 
County. Most pulverized limestone plants in 
southeastern Nebraska produced some agri- 
cultural limestone. 

Stone brought in from other States was 
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cut by Nebraska firms, seven of which were 
in the Omaha area. Texasgulf Inc. and 
American Cyanamid Co. produced dical- 
cium phosphate and/or monocalcium phos- 
phate from limestone at facilities in Weep- 
ing Water for use in livestock and poultry 
feed 


Talc.—Cyprus Industrial Minerals Co.'s 
United Sierra Div. plant near Grand Island 
in Hall County was the only processor of 
ground talc in Nebraska. The unground talc 
was obtained from outside the State. The 
ground product was used in paper, ceram- 
ics, rubber, paint, insecticides, textiles, and 
toilet articles. 

Vermiculite (Exfoliated). —W. R. Grace 
exfoliated crude vermiculite brought in 
from Montana at its Construction Products 
Div. plant near Omaha. The expanded prod- 
uct was used for insulation, concrete aggre- 
gate, and fireproofing. 


METALS 


Lead bullion from smelters outside the 
State was processed at the Omaha refinery 
of ASARCO Incorporated to produce refined 
and antimonial lead and refined bismuth. 
The refinery also recovered antimony, anti- 
mony oxide, copper, zinc, and doré contain- 
ing silver and gold. Total rated annual 
capacity of the refinery was 180,000 tons of 
metal. 


1State Minea Officer, Bureau of pey Denver, CO. 
Research ist, Conservation Survey Division, 
University of Nebraska (Nebraska Geological Survey), 
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Table 5.—Principal producers 
Commodity and company Address Type of activity 
Cement: 
Ash Grove Cement Co.!!! 920 Main St. Plant 
^ Suite 1000 
Kansas City, MO 64105 
Ideal Basic Industries Inc., Ideal 89 F 
Cement Co. Denver, CO 80201 
icott Clay Products Co Box 17 Open pit and plant 
Fairbury, NE 68352 
Yankee Hill Brick Manufacturing Co. Route! PEDEM, Mec NE 
Lincoln, NE 68502 
Se"Gentral Paving Sand T Gra 
Paving Sand & Gravel Co. Inc 626 Pits and plants 
Hartford Sand & Gravel Co ay ia : Dredges and pits 
ravel Co an - 
Lyman-Richey Sand & Gravel Co 4018 Gaming St Pits and te 
- ravel Corp E 
Omaha NE 68181 á 
Stalph Gravel co Box 6 Pit and plant 
West Point, NE 68788 
Western Sand & Gravel Co? __ _ ___ Box 28 do 
Ashland, NE 68003 
Fort Calhoun Stone 0 1255 South St. Quarries and 
Blair, NE 68008 plants. 
Kerford Limestone Co - --------- Box 449 Quarry and plant 
l cat " ne i tee NE 68463 F 
Marietta Aggrega Quarries an 
Central Div Raleigh, NC 27622 planta. 


1 Also clays and limestone in Cass County. 
3 Also industrial sand in Saunders County. 


Washington. 
Cass. 
Cass, Nemaha, 


Nuckolls, Paw- 
nee, Saunders. 
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The Mineral Industry of 
Nevada 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Nevada Bureau of Mines and 
Geology for collecting information on all nonfuel minerals. 


By Fred V. Carrillo! and John H. Schilling? 


The value of Nevada's nonfuel mineral 
production in 1984 was $616 million, a 
slight increase from that recorded in 1983. 
Nevada ranked 11th nationally in the value 
of nonfuel mineral production. Gold con- 
tinued to be the leading commodity pro- 
duced in terms of value, accounting for $360 
million or 5846 of the total nonfuel mineral 
value produced in the State. The 7% decline 


in value of gold production was the result of 
lower gold prices in 1984. Total production 
of 997,508 troy ounces was a 9% increase 
over that in 1983. | 

The State continued to lead the Nation in 
the production of barite and gold and was 
the sole producer of mined magnesite and 
mercury. 


Table 1.—Nonfuel mineral production in Nevada! 


1983 1984 
Mineral ; Value i Value 
Quantity (thousands) Quantity (thousands) 
CT” v nau E EET thousand short tons 663 $21,736 615 $14,924 
S, Ac do... 58 2,348 320 21,191 
Gem stones — - - -- -—--- ---------—-------—----—-——— NA 1. 200 NA 1,300 
Gold recoverable content of ores, eto. troy ounces... 7914,531 387,761 997,508 359,759 
Gypsum ds thousand short 998 ; 1,192 ; 
Load (recoverable content of ores, etc.)) „% metric to 14 7 W 
Merryryy;yhyhyhyh . — 76-pound asks. L " 25,070 W 19,048 W 
Sand and gravel: 
Construction -~ - - - - - - - - --- --—- thousand short tons €7,500 €16,200 8,202 20,505 
mann a0 W W 489 W 
Silver (recoverable content of ores, etc.) thousand troy ounces . 5,164 59,073 6,477 52,727 
Stone (crushed) _______________- thousand short tons. 1,269 5,358 €1,100 “4,700 
Combined value of cement (portland), clays (fuller's earth and 
kaolin, 1984), copper, diatomite, fluorspar, iron ore, lime, lith- 
ium, magnesite, molybdenum, perlite, salt, tungsten ore and con- 
centrate (1984), and values indicated by symbol „„ XX 111,178 - XX 151,787 
%%l eile UD e XX 612,757 XX 615,753 


“Estimated. Revised. NA Not available. 
with “Combined value” figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; included 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


3Excludes fuller s earth and kaolin; value included with “Combined value" figure. 
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Table 2.—Value of nonfuel mineral production in Nevada, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 inorder of value 
Carson Cit ---------- $26 (3) | 
Churchill 1.080 Diatomite, salt, iron ore, silver, gold, lead. 
7 ER 27,855 $23,883 Lime, sand and gravel (industrial), gypsum, 
stone (crushed). 
Douglas ______________ 669 (?) 
Elko 2. cz 97,748 Gold, barite, silver, lead, copper. 
Esmeralda 27,478 43,405 Lithium, silver, gold, diatomite, clays. 
Eureka ...... ..----- 59,254 Gold, barite, iron ore, stone (crushed), 
mercury, silver. 
Humboldt 33,899 Gold, mercury, stone (crushed), clays. 
Lander... locu 71,141 77,937 Gold, barite, copper, silver, lead. 
Lincoln .........----- 8,230 Gold, silver, perlite. 
Lyon... :-2-2-2-222z-e 20,220 W cement Mone (crushed), gypsum, diatomite, 
, Silver. 
Mineral 1 26,871 47,909 oda, silver, lead, copper. 
Nö; ee 91,692 61,083 Gold, clays, molybdenum, barite, magnesite, 
silver, copper, stone (crushed), fluorspar. 
Pershing 23, 096 W Diatomite, gypsum, silver, gold, perlite, iron 
ore, copper, lead. 
Stor, 5,870 16,068 Diatomite, silver, gold, stone (crushed). 
Washoe ______________ W W Clays, gold, silver. 
White Pine W Gold, silver. 
Undistributed? |... 32,833 326,210 
d and gravel (construction) XX 16,200 
Stone(crushed). - .... *4,500 
Total! 532,463 612,757 


Petimited W Withheld to avoid disclosing company proprietary data; included with "Undistributed" XX Not 
applicable. 
Founty distribution for construction sand and gravel (1983) and crushed stone (1982) was not available; total State 
values are shown separately under “Sand and gravel (construction)” or “Stone (crushed).” 

2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction)." 

Includes some gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

*Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Nevada business activity 


19827 1983 1984P 
Employment and labor force, annual average: 

h/ euer ee nO ee aros tul e a eet thousands 876 897 911 
Total civilian labor ford do— 482 486 496 
Unemple wennn A eese do... 49 48 89 
Employment (nonagricultural): 

Mining total? .. 2 Le do- 6.6 5.8 6.6 
! .... 88 do— 4.2 4.1 4.8 
Manufacturing total _ _____________________ do... 18.8 19.1 21.0 
Primary metal industries do____ 1.4 1.1 1.1 
Stone, clay, and pan DFOdUCÍS — ß LI do... 1.8 1.2 1.4 
Chemicals and allied produetls s do— 8 4 T 
Constrüctión aai eu eer mc uem 8 do... 20.0 19.4 22.8 
Transportation and public utilitie 2s do— 24.9 24.5 2⁴.8 
Wholesale and retail trale do- 79.9 80.3 86.0 
Finance, insurance, real estate do- 17.9 18.5 20.1 
Sf ³¾ðV¹.. ⁵³ð2¹A ³ðV2—³A y öm mr ? do- 174.8 177.2 187.3 
Government and government enterprises 8 58.2 58.0 59.0 
z ß ce Au tA UE E PE A do... 401.1 402.8 421.1 
Personal income: 
OC d d iis LE M millions. . $10,474 $11,074 $12,132 
Pör capilla MORS TP c ⁰ le $11,742 $12,851 $13,320 
Hours and earnings: l 
Total average weekly hours, production workeeer s 37.3 38.8 39.8 
Mining <2 2 oS y . sc E e EA 41.2 43.0 42.8 
Total average hourly earnings, production worker ks $8.80 $9.02 $9.12 
Tivi GERENCIA NFORCE ME tO o's yy PEUPLE ee $11.58 $1227 $12.87 
Earnings by industry: 
Farm Income. onc Se a ee oe ee a ee millions 349 350 $54 
Nonfarin ⁰˙ / ²³ðw.]mů. E eic EMI ed do... $7,154 28, 203 $8,963 
Mining total... o es ol uita eir rae re se do. _ __ $135 $149 $176 
Metal mining -—----------------------—---—-———-——— do— W $101 $124 
Nonmetallic minerals except fuels -- ---------—— do— W 838 $39 
Oil and gas extractioͤonnns Lu Llc c2 do... W $10 $13 


See footnotes at end of table. 
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Table 3.—Indicators of Nevada business activity —Continued 


1982" 1983 1984P 


Earnings by industry—Continued 
Manufacturing 6); aloe E millions $417 $439 $503 
metal industries __________________________ do- 347 $36 9 
Stone, clay, and plebe Fl 5A ² ³ ⁵ rne do- $33 $35 1 
emicals and anette Lee do... $23 $22 $22 
Petroleum and coal products tS Ng ape gre DAI te ne do_ _ __ W $2 $2 
Sanne do— 3592 8581 3620 
Transportation and public utilities do- 3657 $109 $145 
Wholesale and rade o ooa eee df 8 do... $1,139 $1,172 $1,301 
Finance, insurance, real estate _______________________ cL do- 8300 $339 $387 
% o oes a LA ⁰d ʒ KL ELT do... $3,138 33, 338 $3,700 
Government and government enterprises do... $1,352 $1,448 $1,502 
Construction activity: 
Number of private and public residential units authorized 8,319 16, 170 13,184 
Value of nonresidential construction. |... 222222222222 millions. . $257.9 8456.9 $430.3 
Value of State road contract awards _ — -— -—------------------—— do... $77.0 $64.0 $168.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 405 459 503 
Nonfuel mineral production value: 
Total crude mineral value - —-—-—------------------------ millions $532.5 $612.8 $615.8 
Value per capita - - - —- --- ------------—---—--—--——-—----—-——————— $608 $683 $676 


"Revised. Preliminary. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of gold and total value of nonfuel mineral production in Nevada. 
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Figure 2.— Principal mineral producing localities in Nevada. 
Trends and Developments.—Mineral levels throughout the year, owing to reduc- 


prices were depressed, and several mines in 
Nevada suspended operations during the 
year. Barite mining remained at depressed 


ed demand for the commodity by the oil 
industry and to foreign competition. Lower 
prices and a lessening of demand also re- 
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sulted in a nearly complete curtailment of 
copper and molybdenum mining in the 
State and the closure of several silver pro- 
ducers at yearend. Gold production contin- 
ued to be the one bright spot in metal 
mining in the State. Despite lower prices 
than in 1983, heap leaching operations at 
open pit disseminated gold deposits nearly 
doubled. 

Exploration for minerals declined in Ne- 
vada during 1984, with continuing layoffs 
and the closing of exploration offices. An 
intensive interest in gold deposits contin- 
ued, however, and exploration for that com- 
modity remained at a relatively high level 
(for details, see the “Gold” section), despite 
reductions in exploration efforts for barite, 
copper, molybdenum, and silver. The U.S. 
Bureau of Land Management (BLM) report- 
ed that more new claims (36,698) were re- 
corded in Nevada in 1984 than in any other 
Western State. 

With the exception of barite, exploration 
for most other industrial minerals increas- 
ed as demand for these commodities con- 
tinued to expand rapidly from the lows 
experienced in 1982. Industrial minerals 
that appeared to be most sought after were 
swelling clays, diatomite, gypsum, lime- 
stone, salt, and silica. 

Employment.—According to the Nevada 
Employment Security Department, approx- 
imately 6,600 workers were employed in the 
Nevada mineral industry in 1984. The de- 
partment. reported an annual average of 
4,800 employees in metal mining and 1,800 
in other mining categories. The annual 
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payroll for the State's mining industry was 
approximately $183 million. 

Statistics collected by the Nevada Divi- 
sion of Mine Inspection showed that 6,218 
workers were employed in 408 active oper- 
ations during 1984. The largest number of 
employees were in the sand and gravel 
industry and in gold operations. 

Legislation and Government  Pro- 
grams.—Two grants were made during 1984 
to the Mackay School of Mines, University 
of Nevada—Reno, for research in the treat- 
ment of mineral industry waste for the 
recovery of critical minerals and metals. 
The U.S. Bureau of Mines allotted $150,000 
to the Mineral Research Institute and 
$773,000 to the Waste Treatment and Re- 
covery Generic Center at the Institute. 

The Nevada Economic Development Com- 
mission funded a study entitled “A Custom 
Mill Feasibility Study" to be conducted in 
Mineral County. 

The Nevada Bureau of Mines and Geolo- 
gy published 12 reports and maps on miner- 
al resources during the year and reprinted 4 
others. Thirty-one projects were under way 
at yearend, including geochemical, gravity, 
and geologic maps; statewide studies of 
barite, gold, manganese, mercury, and tung- 
sten; and an inventory of mineral occur- 
rences and deposits in several large areas of 
the State. 

Total payments made by the BLM to the 
State of Nevada as its share of Federal 
mineral leasing receipts in 1984 amounted 
to $8,862,000. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Copper.—Nevada dropped to seventh 
place in the ranking of copper producing 
States for 1984. Production was principally 
byproduct copper from a Pennzoil Co. sub- 
sidiary, Duval Corp.’s Battle Mountain 
Mine in Lander County, and an Atlantic 
Richfield Co. subsidiary, The Anaconda 
Minerals Co.’s Nevada Moly operation in 
Nye County. Kennecott’s copper smelter in 
White Pine County remained closed during 


the year owing to a shortage of concentrates 


for custom smelting. 

Gold.—Nevada was the leading gold pro- 
ducing State in the Nation in 1984, with 11 
mines among the top 25 producing gold 
mines in the Nation. Exploration activity 
was brisk, and several new discoveries and 


mine openings were announced during the 
year. 

Freeport Gold Co.’s Enfield Bell (Jerritt 
Canyon) Mine continued to be the State's 
largest gold operation. Freeport Gold re- 
ported that production was down from the 
262,000 troy ounces produced during 1983, 
but still well above the designed capacity of 
200,000. troy ounces. Total ore mined during 
the year reached a record-high level, and 
mill throughput rose 11% over that of 1983. 

Newmont Mining Corp. began develop- 
ment early in the year of the Gold Quarry 
gold deposit north of Carlin, in northern 
Eureka County. Reported reserves of more 
than 8 million ounces of gold make the 
deposit the second largest in the State. 

AMAX Inc. announced the discovery of a 
gold-silver ore body at its Sleeper property 
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in the Awakening (Slumbering Hills) min- 
ing district, Humboldt County. Initial plan- 
ning was announced for a 500-ton-per-day 
open pit mine to be under way in 1985. 

Atlas Corp. announced the discovery of a 
new gold deposit—the Gold Bar—on the 
southwest flank of the Roberts Mountains 
in Eureka County. More than 200 test holes 
have indicated at least 2.25 million tons of 
ore averaging 0.09 ounce of gold per ton. 
Production is planned before the end of 
1985. 

Lacana Gold Inc. of Reno, a 70% owned 
subsidiary of Lacana Mining Corp. of Toron- 
to, Ontario, Canada, began operations at the 
Relief Canyon open pit gold mine 20 miles 
east of Lovelock, Pershing County. Con- 
Struction of the gold recovery plant and 
leach facilities began in June. Leaching 
began in September, and the first bullion 
was poured in October. Annual recovery of 
approximately 24,500 troy ounces of gold 
was anticipated. 

Lacana Gold, together with its joint ven- 
ture partners including Rayrock Mines Inc., 
began production at the Dee gold mine, 
northwest of the Carlin gold mine, in Elko 
County. The mine is expected to produce 
about 38,000 troy ounces of gold per year 
plus an equal amount of silver. 

Production also began at Pinson Mining 
Co.’s Preble deposit northeast of Winne- 
mucca, with an expected annual yield of 
about 17,000 troy ounces of gold. Earlier in 
the year, Pinson began testing its new CX 
Zone, an ore body discovered immediately 
northeast of the Pinson pit. 

Duval began production at its new Forti- 
tude gold and silver mine adjacent to its 
Battle Mountain Mine in Lander County. 
When fully operational, the new mine is 
expected to yield 200,000 troy ounces of gold 
and more than 250,000 troy ounces of silver 
per year. Fortitude, discovered in 1981, is 
considered to be the fifth largest deposit in 
Nevada. 

FMC Corp. announced early in the year 
the discovery of a major gold-silver deposit 
at Paradise Peak in northwestern Nye 
County. The deposit is estimated to contain 
1.2 million troy ounces of gold and 43.2 
million troy ounces of silver, according to 
FMC’s 1984 annual report. Late in the year, 
FMC contracted with Davy McKee Corp. for 
engineering, procurement, and construction 
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services. 

The Standard Slag Co. began production 
in August at its new Lewis Mine, a 3,500- 
ton-per-day open pit heap leach gold and 
silver operation in Humboldt County. It was 
the first mining project to receive a State 
authorized loan ($2 million) to partially 
finance development—the first industrial 
development bond for a mining operation in 
Nevada. 

Production was also reported from Tenne- 
co Minerals Co.'s Manhattan Mine, 50 miles 
northeast of Tonopah; Sunshine Mining 
Co.'s 16-to-1 Mine near Silver Peak, which 
processed a record high of 20,840 tons of ore 
in October; Placer U.S. Inc.’s Bald Moun- 
tain Mine in northwestern White Pine 
County, which produced 3,500 troy ounces 
of gold from 66,000 tons of ore during 2 
months of operation; and Minex Resources 
Inc.’s heap leach Fire Creek gold mine in 
Crescent Valley, northern Nye County. 

Cominco American Inc.'s open pit Buck- 
horn Mine in Eureka County started up in 
June but was shut down in November for 
modification of the ore handling and crush- 
ing equipment. The small heap leach oper- 
ation utilized a cement agglomeration step 
to enhance the effectiveness of the leaching 
process. 

Exploration continued at high levels 
throughout the State. Aurun Mines Ltd. 
explored the Bluebird property in north- 
west Lander County. Black Hawk Mine 
Corp. drilled a property in Goldfield. Nevex 
Gold Co. conducted exploration at the 
Haywood-Santiago Mine near Virginia City 
and began mining operations in the fall. 
Pacific Silver Corp. explored the old Buck- 
skin Mine in Douglas County. Placer Devel- 
opment Co. Ltd. completed drilling on the 
summit of Mount Tennabo near the Horse 
Canyon Mine in Eureka County and also 
drilled near the Bald Mountain Mine in 
White Pine County. United States Steel 
Corp. did exploratory drilling in the Ivan- 
hoe mining district in southwestern Elko 
County. Westley Mines Ltd. drilled the 
Atchison gold property in the Santa Fe 
mining district of Mineral County in a joint 
venture with Lacana Gold. Coeur d'Alene 
Mines Corp. explored its Rochester claims 
east of Oreana in Pershing County. Free- 
port Minerals Co. explored its Mesona gold 
property in Elko County. 
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Table 4.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc, by 


county 
Mines Material i 
Co producing’ sold or eo aver 
N . treated? Tro Tro 
Lode Placer (metric tons) unos Value auccm Value 

1982, total 45 3 11,541,462 757,099 $284,601,088 3,142,263 $24,980,993 

1983, to tall 34 4 715,283,956 "914,531 7387,761,144 5, 163,724 59,073,002 
1984: 

ChurchilllX!!XkXll 1 "be 200 13 4,689 1,656 13,481 

Clark oos ek 1 s W W W W W 

e a ee etr 1 un W W W W W 

Esmeralda ............- 1 un W W W W W 

reka. _-----------— 4 Nen W W W W W 

Humboldt 1 a W W W um ae 

Lander! k 3 1 W W W W W 

Lincoln 1 RN W W W W W 

Mineral _______________ 3 W W W W W 

NG o a tt 4 = 11,853,589 192,525 69, 435, 681 177,265 1,443,054 

Pershing 1 nm W W W 

Storâyy 2 "e W W W W W 

White Pine 2 i e W W W W W 

Total sac AA ee 25 1 224,243,883 3997 ,508 3359,759,244 36,41 7 ,032 252,727,314 

d Zi 
— RN 5 Lea — Total 
Metric — Value Metric Value Metric Value value 

1982, total W W W W TM _. 83320, 640, 459 

1983, total W W 14 36.576 . s W 
1984: 

Churchill... 2... ($) $26 (9 279 dm zx. 18,475 

De See ee NS S At E s MN W 

Oe a ae ies nM ae e e TM ms W 

Esmeralda. E ae "M re TR d W 

Kü cna e eS T" as * = we ts W 

Humboldt -- -----------—- e Rare = = m me W 

Landern W Miu a " W 

Lincoln .. 22222 22---- scs i ETT ENS AP ENS W 

Minerall!lllknnn -- an E W W EN E W 

Nyje oe ee a Es W W Nus X W 

Pershing A 2a = m M a W 

e eim eee 2E 8 ee ig A n W 

White Pine de mon BE REI "DS MN W 

Total 2rd A W W W W FE _. 2420, 812,256 


Revised. W Withheld to avoid disclosing company proprietary data. 

lOperations from which gold and silver are recovered as byproducts from sand and gravel operations and operations 
from which silver and copper are recovered as byproducts of tungsten ore are not counted as producing mines. 

Excludes gravel washed. 

*Includes items indicated by symbol W. 

Less than 1/2 unit. 
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Table 5.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc 
in 1984, by class of ore or other source material 


Material 
Number sold or Gold Silver Copper Lead Zinc 
Source of treated? (troy (troy (metric (metric (metric 
mines? (metric ounces) ounces) tons) tons) tons) 
tons) 
Lode ore: 

gold ob et ee 16 14,350,889 948,505 592,854 ud pi oe. 
Gold-silver . _ 3 W W W rM n — 
Silver 6 2,133,881 17,852 4,589,445 W W ME 
t! 25 W W W W W T 
Copper______________ 1 W TM P" W eu d 

Other lode material: | 
Gold cleanup - --------- 1 W W W TE EU des 
Silver tailings. ______— _- rares W W W 3 zx. NE 
Copper precipitates 1 W is EN W PM a 
Molybdenum ore c W W W W W PT 
Total. Soy os 2 W W W W W "E 
Total lode 25 424,248,883 W (6, 477,032 W W -— 
Pace 1 PR W == "ES ET aut 
Grand total 26 424, 243, 883 *997,508 6,477,032 W W TEN 


W Withheld to avoid disclosing company proprietary data. 

‘Detail may not add to totals shown because some mines produce more than one class of material. Operations from 
which metals were recovered from tailings or as byproducts from molybdenum ore are not counted as producing mines. 

2Excludes gravel washed. 

Includes material that was leached. 

“Includes items indicated by symbol W. 


Table 6.—Nevada: Mine production (recoverable) of gold, silver, copper, lead, and zinc in 
1984, by type of material processed and method of recovery 


Gold Silver Copper Lead Zinc 


Type of material processed (tro : r wer 
y (troy (metric (metric (metric 
and method of recovery ounces) ounces) tons) tons). tons) 
Lode: 
Cyanidation -c o . reines cimi que Reni 917,107 5,131,084 2 "- Js 
Acid leaching (vat, tank, heap). - - - ----------——- 68,397 ,098 E MK ases 
Smelting of concentrates — — -—-------------——--—- 1,356 1,263,334 W W e 
Direct smelting of: 
Pꝙ))UUUöõöĩ; ꝛ ::.: 8 W W m im xs 
Precipitates _____________~~----~=___- HT m. W Ges. HS 
P inmune ³⁰»mm E W W "UR A e 
Total lode materia W 16,477,032 W W ES 
Placef^ oen LT W dex aes le a 
„ 1997,508 16, 477,032 W W Bie 
W Withheld to avoid disclosing company proprietary data. 
!Includes items indicated by symbol W. 
Iron Ore.—Nevada ranked seventh in Mercury.—Nevada accounted for all of 


1984 among the 10 States that reported the mercury production reported in the 
shipments of usable iron ore. Quantity and Nation during 1984. The McDermitt Mine 
value rose 43% and 47%, respectively, from in Humboldt County, operated by Placer 
that reported in 1983. Three producers U.S., was the principal producer. Pro- 
shipped iron ore in 1984 from Eureka, duction was 19,048 76-pound flasks, or 
Churchill, and Pershing Counties. Nevada- about 24% less than that of 1983. Smaller 
Barth Corp.’s Eureka County operation was amounts of mercury were also produced as 
the State’s largest shipper. a byproduct from gold mining residues at 
Lead.—Small amounts of lead were re- the Carlin and Pinson Mines. 
covered during the year as byproducts of Molybdenum.—Nevada's molybdenum 
gold and silver production from Churchill production was restricted to operations at 
and Mineral Counties. Byproduct lead was Anaconda Minerals’ Nevada Moly oper- 
also reported from Anaconda Minerals’ Ne- ations near Tonopah. Kennecott’s Ely and 
vada Moly operation in Nye County. McGill operations in White Pine County 
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remained closed during the year. Exxon 
Minerals Co. continued with development 
plans for its Mount Hope molybdenum proj- 
ect in Eureka County, but stretched out 
plans for completion owing to unfavorable 
market conditions. 

Silver.—Nevada ranked second among 
the Nation's silver producers in 1984. Pro- 
duction of nearly 6.5 million troy ounces of 
silver was 25% more than that of 1983, 
although value decreased to $52.7 million 
owing to lower prices during the year. 

NERCO Minerals Co. announced the ac- 
quisition of a 50% nonoperating interest in 
the Taylor silver mine in White Pine Coun- 
ty. The mine will be a joint venture between 
NERCO and Silver King Mines Inc. with 
Silver King continuing as mine operator. 

In October, Asamera Minerals (U.S.) Inc. 
reached full production capacity of 350 tons 
per day at the Gooseberry underground 
silver-gold mine in Storey County. Pacific 
Silver continued exploration at the Buck- 
skin Mine in Douglas County. 

Mount Hope Mining Corp. reopened the 
Lucky Boy Mine near Hawthorne for silver 
exploration. The Wonder Mine near Fallon 
began shipments in April Belmont Re- 
sources Inc. began silver leaching oper- 
ations at its Silver Center Mine east of 
Fallon. MNR Reprocessing Inc., Toronto, 
Ontario, Canada, operated a plant north of 
Tonopah to reprocess tailings from an old 
silver mine; the plant was shut down late in 
the year because of declining silver prices. 

Titanium.—Titanium Metals Corp. of 
America (TMCA) produced titanium metal 
sponge and ingot from imported rutile con- 
centrate at its Henderson plant. TMCA is 
the largest U.S. titanium metal producer 
with an annual capacity of about 15,000 
tons of sponge and 17,000 tons of ingot. 

Tungsten.—Most Nevada tungsten oper- 
ations were closed during 1984. These in- 
cluded the Emerson Mine and mill of Union 
Carbide Corp. at Tempiute in Lincoln Coun- 
ty, and General Electric Co.’s Springer 
Mine, mill, and ammonium paratungstate 
plant in Pershing County. The Geo-A tung- 
sten mine near Wells in Elko County 
shipped concentrates to the Umetco Miner- 
als Co. plant in California. 


NONMETALS 


Barite.—Nevada continued to be the Na- 
tion’s leading producer of primary barite 
despite a 7% decrease to 615,000 short tons 
in 1984. The continuing downturn in oil 
well drilling left many Nevada barite pro- 
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ducers with excess inventories. Cutbacks in 
domestic mine production and grinding 
plant activities still persisted throughout 
the State. 

Dresser Industries Inc., Magobar Miner- 
als Div.’s Greystone Mine and mill in Land- 
er County, and NL Industries Inc., Baroid 
Div.’s Queen Lode and Sage Hen Mines in 
Elko County were the largest producers. 
Additional production was reported from 
six mines in Lander County and two mines 
in Nye County. Circle A Mining Co. con- 
structed a jig plant north of Wells and 
began production at midyear. Eisenmann 
Chemical Co., a subsidiary of Newpark Re- 
sources Inc., reopened its Lakes Mountain 
jig plant for a 3-month period. 

Nevada continued to produce about 80% 
of the total U.S. output of barite. A compre- 
hensive report on Nevada barite (Bulletin 
98) was published by the Nevada Bureau of 
Mines and Geology in 1984. 

Cement.—Nevada Cement Co. continued 
to produce from a plant near Fernley in 
Lyon County, utilizing freshwater lime- 
stone mined nearby and clay mined in 
central Washoe County. Nevada Cement 
operates the only cement plant in Nevada. 
The company began operation of a 45- to 48- 
car cement unit train between its plant at 
Fernley and its distribution terminal near 
Sacramento, CA, in February. 

Clays.—The largest producer of Nevada 
clays, Industrial Mineral Ventures Inc., 
mined and processed sepiolite and bentonite 
in southern Nye County. Hectorite from 
California and bentonite from Wyoming 
were also processed at the plant to make 
high-value organoclad clays. 

Diatomite.—Three companies produced 
diatomite from Miocene or Pliocene fresh- 
water lake deposits. Eagle-Picher Industries 
Inc. was the State's largest producer from 
properties in Lyon, Pershing, and Storey 
Counties. Grefco Inc. in Esmeralda County 
and Cyprus Diatomite Co. in Churchill 
County also produced diatomite during the 
year, resulting in Nevada again becoming 
the second largest diatomite producing 
State in 1984. 

Fluorspar.—Metallurgical-grade fluor- 
spar from the Daisy Mine in Nye County 
was shipped to steel plants in California. 

Gem Stones.—An estimated $1.3 million 
value of gem stones was produced. Tur- 
quoise and opals were the most sought after 
gems. 

Gypsum.—Continuing improvements in 
building and construction activities in the 
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West resulted in an increase in Nevada's 
gypsum production for the second year. 
Crude gypsum mined increased 19% to 1.2 
million short tons, and calcined gypsum 
produced increased 16% to 779, 000 short 
tons. Production was reported from four 
companies in Clark, Lyon, and Pershing 
Counties. | 

Lime.—Genstar Lime Co. mined car- 
bonate rocks at three locations in Clark 
County—dolomite at Sloan, and limestone 
at Apex and Henderson. A deposit of dolo- 
mite near the Apex plant was being explor- 
ed late in the year. 

Marblehead Lime Co. opened a large 
limestone mine near Pilot Sighting in east- 
ern Elko County. The crushed rock was 
hauled by truck to the company's lime plant 
in Utah. 

Lithium Compounds.—Foote Mineral 
Co., a subsidiary of Newmont Mining, was 
the State’s sole producer of lithium com- 
pounds, which were recovered from brines 
in Esmeralda County. Lithium carbonate 
was produced by solar evaporation and 
chemical processing of lithium-rich brines 
pumped from beneath the Silver Peak dry 
lake. | 

Magnesite.—Basic Inc.’s magnesite oper- 
ation at Gabbs in Nye County continued to 
operate at a low and intermittent level. It 
remained the only magnesite producer in 
the United States, with output and value 
slightly below that of 1983. The material 
was used in refractories, in steel, and to 
make magnesium oxide. 

Perlite.—Nevada's perlite production in 
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1984 came solely from the United States 
Gypsum Co., which sold expanded perlite 
from its Empire plant in Washoe County. 

Salt.—The Huck Salt Co. operation in 
Churchill County, owned by Leslie Salt Co., 
was the only reported 1984 salt producer in 
the State. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
The data for odd-numbered years are based 
on annual company estimates made before 
yearend. 

Sand and gravel for construction, used 
primarily in concrete aggregate, asphaltic 
concrete, road base and coverings, and as 
fill, increased 36% in quantity produced 
and 75% in value from that of 1982, the last 
year in which surveys were conducted. Pro- 
duction in 1984 was reported from 62 oper- 
ations throughout the State, with 3 compa- 
nies reporting more than 600,000 short tons 
and 17 companies reporting less than 25,000 
short tons. The major portion of the produc- 
tion was from Clark and Washoe Counties. 
Douglas, Elko, and Lyon Counties also had 
production of more than 300,000 short tons. 

Industrial.—Simplot Industries Inc.’s Sil- 
ica Products Div.’s plant in Clark County 
was the only reported producer of industrial 
sand during 1984. Silica sand was used for 
containers, flux, molding, and silicon car- 
bide production. Production in 1984 decreas- 
ed 45% and value decreased 3% from that 
reported in 1982. 


Table 7.—Nevada: Construction sand and gravel sold or used in 1984, 
by major use category 


Use 


Concrete /ööðÄot ð¼ ee tee 
Plaster and gunite aandsss „ 
Concrete produett᷑ s 
Asphaltic concretttlccc⁰clkæk LLL Ll 
Road and coveringn es q 


6 kã·ſſkßſ0ꝓäſꝗqꝙqq½ͤ ͤ ⁵³ ö.: ĩ³ . 8 


Includes other unspecified uses. 


(ound Value Value 
short (thou- per 
tons) sands) ton 

UM RC eee ee 1,378 $3,951 $2.87 
BOO sires ed tet Cuca 43 138 3.24 
JJC eu etu 249 1,183 4.16 
Se ee a 86 1,375 2,774 2.02 
EEE meee 8 1,550 3,618 2.33 
C Bees Par ert 291 755 2.60 
JJC eS aoe 8 78 229 2.93 
"nm PD 3,239 7,858 2.43 
get ee 8,202 20,505 2.50 


2Data may not add to totals shown because of independent rounding. 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 


pany estimates made before yearend. 


1State Mineral Officer, Bureau of Mines, Reno, NV. 
2Director and State geologist, Nevada Bureau of Mines 
and Geology, Reno, NV. 
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Table 8.—Principal producers 


Commodity and company 


Barite: 
Dresser Industries Inc., 
Magobar Minerals Div. 
NL industries Inc., Baroid Div... 


Cement: 
Centex Corp., Nevada Cement Co 


Clays: 
industrial Mineral Ventures Ine 


Diatomite: 
Eagle-Picher Industries Inc., 
Minerals Div. 
Grefco Inc., Dicolite Div... 


Fluorspar: 
J. Irvine Crowell, Jr., & Sonn 


Gold: 

Carlin Gold Mining Co., A. subsidiary of 

Newmont wrap esta 
Copper Range Co mokey Valley 
ining Div. 

Freeport Gold Co., Joint Venture 
Gypsum: 

Genstar Building Products Co 


Pacific Coast Bldg. Products Inc _ _ _ _ 


United States Gypsum Co... ---- 


Iron Ore: 
Nevada-Barth Corp., Barth Div __ _ _ 


Lime: 
Genstar Lime oo 


Lithium compounds: 
Foote Mineral CoOOoOo 


Mercu 
Placer U.S. Inc., McDermitt Joint 
Venture. 
Molybdenum: 
e Anaconda Minerals Coo 


Perlite: 
United States Gypsum Co 


t: 
Leslie Salt Co., Huck Salt Coo 


Sand and gravel (construction): 
aterials Corp., WMK Transit 


Mix. 
Robert L. Helms Construction Co _ _ _ 
Industrial Construction Inc., 

Bonanza Materials Inc. 
Las Vegas Building Materials Ine 
Las Vegas Paving Cork 
Rilite Aggregate Co. Inc_________ 
Southern Nevada Paving Inc_ _ _ _ _ _ 
Stewart Bros. Co ____________ - 


Wells Cargo Ine 


Address 


Box 370 


Battle Mountain, NV 89820 


Box 414 


Battle Mountain, NV 89820 


Box 840 
Fernley, NV 89408 


1800 East Sahara Ave. 
Suite 107 
Las Vegas, NV 89104 


Box 1 
Tonopah, NV 89049 
Box 4 


Battle Mountain NV 89820 


Box 12130 
Reno, NV 89510 
Box 288 

Mina, NV 89422 


Box 96 
Beatty, NV 89003 


Box 979 
Carlin, NV 89822 
Box 480 


Round Mountain, NV 89045 
Mountain City Star Route 


Elko, NV 89801 


37851 Cherry St. 
Newark, CA 94560 
101 South Wacker Dr. 
Chicago, IL 60606 


Box 425 
Carlin, NV 89822 


215 Market St., Suite 1000 


San Francisco, CA 94105 


Route 100 
Exton, PA 19341 


845 Hanna Bldg. 
Cleveland, OH 44115 


Box 497 
McDermitt, NV 89421 


Box 1268 
Tonopah, NV 89049 


Empire, NV 89405 


895 Harrigan Rd. 
Fallon, NV 89406 


Box 14697 

Las Vegas, NV 89114 
Drawe 

Sparks, NV NV 89432-0608 


enderr. NV 89015 
Box 530 
Las Vegas, NV 89101 


1770 South Industrial Rd. 


eg ,NV 89102 
Box 11767 


Reno, NV 89510 
3555 Polaris Ave. 
Las Vegas, NV 89103 
Box 42755 

Las 14537 NV 89116 
Box 14037 

Las Vegas, NV 89114 


Type of activity 


Surface mine and mill 


Surface mine and 
plants. 


Surface mine and plant 
Underground mine 


Surface mine, mill, 


Surface mine and mill 


Surface mine and plant 


DIY lake brines and 
plant. 


Surface mine and mill 


Solar evaporation 
plant. 


Pits anid milli 
Pits and mill ______ 
Pit and plant 


Pit and mill 
Pits and mill ______ 


Lander. 
Lyon, 
Pershing, 
ore 
Esmeralda. 
Nye. 


Eureka. 
Nye. 
Elko. 


Pershing. 
Eureka. 
Clark. 
Esmeralda. 
Nye. 
Humboldt. 
Nye. 


Washoe. 
Churchill. 
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Table 8.—Principal producers —Continued 


Commodity and company 


Silver: 
NERCO Minerals Coo 


Silver King Mines Ine 
Sunshine Mining Co 


Stone (1983): 
Centex Corp., Nevada Cement Co 


Address 


Box 1246 
Hawthorne, NV 89415 


Box 324 

East Ely, NV 89315 
Box 97 | 
Silverpeak, NV 89047 
Box 840 

Fernley, NV 89408 

901 Mariner's Blvd. 


Suite 425 
San Mateo, CA 94404 


355 G St. 
Sparks, NV 89481 


Type of activity 


Surface mine and plant 


County 


Mineral. 
White Pine. 
Esmeralda. 


Lyon. 
Clark. 


Storey. 


The Mineral Industry of 
New Hampshire 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New Hampshire Department 
of Resources and Economic Development for collecting information on all nonfuel 


minerals. 


By L. J. Prosser, Jr., and Lincoln R. Page? 


The value of nonfuel mineral production 
in New Hampshire in 1984 was $23.1 mil- 
lion, an increase of $4 million compared 
with the 1983 total. This was the result of 
improved conditions in the construction 
industry and, thus, a greater demand for 


sand and gravel. With the signing of the 
New Hampshire Wilderness Bill, an addi- 
tional 77,000 acres of the White Mountain 
National Forest (WMNF) were designated 
as wilderness. 


Table 1.—Nonfuel mineral production in New Hampshire! 


1983 1984 
Mineral | s Value : Value 
Quantity (thousands) Quantity (thousands) 

rein and gravel (construction) thousand short tons *4,000 *$12,100 5,637 $16,054 
tone: 

Crushed € do- 946 2,853 850 22.700 

Dimension n do... 58 4,032 *69 *4,198 

Combined value of other nonmet als XX 101 XX 160 

TOUR o ll oiu ⁰⁰ EE E XX 19,086 XX 23,112 


*Estimated. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


391 


392 MINERALS YEARBOOK, 1984 


Table 2.— Value of nonfuel mineral production in New Hampshire, by county 


(Thousands) 
County 1982 1983 N 
Belknae sss W (1) 
JT ĩ ROREM $2,924 (3) 
Cheshire. ____________ W W Stone (crushed). 
Coo mer 566 W Stone (dimension). 
Grafton n 460 W Stone (crushed). 
Hillsborough -- --------- 2,486 W Stone (dimension). 
Merrimack ..........-- 2, 327 W Stone (dimension), stone (crushed). 
Rockingham .......---- 928 W | Stone (crushed). 
Strafford |... W W Clays. 
Sullivan - -- ----------- 701 (1) 
Undistributed?*. |. 2,302 $6,985 
Sand and gravel (construction) XX *12,100 
Stone 
. Crushed- --------—- eg. 100 XX 
Dimension r €3 593 XX 
Total- Soho 719,387 319,086 


5 i TRevised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
ot applicable. 
ìConstruction sand and gravel was produced; data were not available by county. Total State value is shown 
ge tely under “Sand and gravel (construction). 
cludes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of New Hampshire business activity 


1982" 1988 1984P 


Employment and labor force, annual average: 


h shy y d Sed tens thousands 948 958 977 
Total civilian labor forre!ihu dd kk 4„4„ do— 486 500 520 
Unemployymenn]ntnttlinllũlkll „„ do— — 36 27 22 
Employment (nonagricultural): 

mis äIö ⅛o»• -A. dd A Ae D teer t te do— 4 A 4 
Nonmetallic minerals except fuelss do- 4 4 NA 
Manufacturing totaaaaalllnlndnmdnnnd. do___ 111.7 113.3 123.3 
Primary metal industries do— 3.7 3.9 4.6 
Stone, clay, and glass produets TENESON do... 2.6 2.5 2.9 
Chemicals and allied products do- 9 9. NA 
Construction uu c euer eee do_ __ 22.8 24.4 25.5 
Transportation and public utilities do— 14.7 15.0 15.1 
Wholesale and retail trade „ — 88.4 94.1 104.5 
inance, insurance, real e stalle do— 21.0 21.6 23.5 
Se JJ ⁵ð K ĩðͤ„ m E ine E do- 79.5 84.6 91.1 
Government and government enterprises do— 55.9 56.1 57.5 
I; rud a do___ 394.4 409.5 440.9 
Personal income: 
otal uou ree og PNT nse RO ale Og Lu EIE millions. . $10,469 $11,528 312,885 
Pèr capilla- cue ye ee ee, ,044 $13,192 
Hours and earnings: 
Total average weekly hours, production workertrererr you 39.6 40.5 41.0 
Total average hourly earnings, production worker Qs $6.94 $7.42 $7.85 
Earnings by industry: 
Farm inom -sena aae A S millions. .. $31 $30 
Nonfarm A ³o³⁰iui ͥ0¼¼mt ꝛ 88 3a Pom 8 7 $1,102 $8,677 
bes eA MMi RE yi esa SOP an QUAM et iI ccm nee, Dene 8 
Nonmetallic minerals except fuels . „ do— 87 88 
Manufacturing total“ „„ do— $2,261 22, 486 $2,881 
i metal industriesssʒ̃ do... $91 $91 $100 
Stone, clay, and d ineo products a olo m mue ee E S do— $50 $5 $67 
Chemicals and allied products -~ -—-------------------- do____ $21 22 $27 
Construction ee cce do- 3560 657 3649 
Transportation and public utilities do- 8380 25 $457 
Wholesale and retail trade _. - - -- - -------------------———- do... $1,127 $1,277 $1,475 
Finance, insurance, realestate |... LL „ Ü s $344 $396 $461 
Servio p cu ei EL E LL ec do___ $1,278 $1,471 $1,673 
Government and government enterprises do- $ ,089 


See footnotes at end of table. 
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Table 3.—Indicators of New Hampshire business activity —Continued 


Construction activity: 


umber of private and public residential units authorized 
Value of nonresidential construction n 


Value of State road contract awards 


Shipments of portland and masonry cement to and within the State 


Nonfuel mineral production value: 


Total crude mineral value ________._________- 
Value per capittaa·z ____ (— NS 


"Revised. NA Not available. 
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19827 1983 1984 
iac AA 4,508 7,809 9,787 
%%% millions. _ $1423 $275.8 $266.8 
FFF do 351.4 $68.0 $71.5 
thousand short tons 297 268 329 
F millions. — $19.4 $19.1 $23.1 
JJC eee No SO) $25 $20 $24 


PPreli : 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Legislation and Government Pro- 
grams.—Public Law 98-322 designating 
77,000 acres as wilderness in the WMNF 
was signed by the President on June 19. 
Lands designated as wilderness are pro- 
tected and managed by the Federal Govern- 
ment to preserve natural conditions to al- 
low nature to dominate the environment. 
The wilderness designations in the WMNF 
essentially preclude mining activity. The 
77,000 acres included three areas—one near 
the Pemigewasset River north of Loon 
Mountain (45,000 acres), the Sandwich 
Range (25,000 acres), and the Dry River 
Extension (7,000 acres). With these lands, a 
total of 102,000 acres of the 751,000-acre 
WMNF are wilderness. 

In October, the Draft Forest Plan and the 
Environmerital Impact Statement for the 
WMNF were released for public comment. 
These reports provide a framework for U.S. 
Forest Service management of the forest 
lands for a 10-year period. Potential for 
mineral development in the forest was con- 
sidered low.? 

New Hampshire, through the Office of 
the State Geologist, continued cooperative 
projects with the U.S. Bureau of Mines, U.S. 
Geological Survey (USGS), and Minerals 
Management Service relating to the geology 
and mineral resources of the State. A coop- 
erative surficial mapping project with the 
USGS continued; the Derry and Candia 7- 
1/2-minute quadrangles were completed 
and work in the Merrimack Valley was 
begun. A preliminary geologic map of the 
. Sherbrooke-Lewiston 2-minute quadrangle 


(1:250,000), which covers portions of New 
Hampshire along with parts of Maine and 
Vermont, was completed by the USGS as 
part of the Conterminous United States 
Mineral Appraisal Program (CUSMAP).*‘ 
This map was part of a report for the area 
that also included sections on resources 
associated with Jurassic plutons, uranium 
in peat, historical data of past mineral 
production 1900-77, and principles and ap- 
plications of mineral resource assessment.5 
Also, as part of the CUSMAP program, 
initial geochemical exploration in the Glens 
Falls 2-minute quadrangle resulted in iden- 
tification of several anomalous zones. In 
New Hampshire, these anomalies included 
scheelite-gold-bismuth-silver related to 
sources in the Ammonusuc volcanics, and 
tungsten-tin-beryllium in granites. Further 
investigations were planned in these zones 
in 1985. Also published by the USGS in 1984 
was a map on the mineral resource poten- 
tial of the wilderness and roadless areas of 
the WMNF.* 

A small research project on sand and 
gravel deposits on the Continental Shelf 
along the State's coastline was funded by 
the Minerals Management Service. In 1984, 
samples were obtained by vibracoring to 
confirm the seismic units previously recog- 
nized along the shelf. Analyses of the sam- 
ples were to be completed in 1985. 

A cooperative program for collection of 
data on mineral production in the State 
continued with the U.S. Bureau of Mines. 
The data provide a historical perspective of 
trends in the State's mining industry. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Clays.—One company mined a small 
amount of clay for use in brick manufacture 
in Gonic, Strafford County. As a small-scale 
producer and because of higher fuel costs in 
the Northeast, operations of this type rely 
on restoration projects for a majority of 
their sales. Modern facilities in the South- 
east usually produce a standard colored 
brick while the small northeastern oper- 
ations often manufacture a multicolored 
brick compatible with older structures un- 
dergoing renovation. 

Gem Stones.—With a long history of past 
mining operations, New Hampshire re- 
mains an area of interest to rockhounds and 
mineral collectors. One site often investi- 
gated by collectors is the Ruggles Mine in 
Grafton, which opened in 1803 and was the 
first pegmatite mining operation in New 
England.’ 

Gypsum (Calcined).—National Gypsum 
Co., Portsmouth, Rockingham County, im- 
ported crude gypsum from company-owned 
mines in Nova Scotia, Canada, for the 
manufacture of gypsum wallboard. A small 
quantity of vermiculite was also used by 
National Gypsum in the production of a 
fire-resistant wallboard. The company was 
one of the two active gypsum calciners in 
New England; the other, United States 


Gypsum Co., operated a plant in Massachu- 
setts. 
. Sand and Gravel.—Construction sand 
and gravel production is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; therefore, this chapter contains 
only estimates for 1983. Data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 
Construction sand and gravel production 
increased in 1984, ending a period of 5 
consecutive years of decline. The positive 
effect on sand and gravel output resulting 
from improved conditions in the construc- 


tion industry is shown below: 
tity 
Year Number of (thousand Value Housing 
deposits short per ton starts 
tons) 

1980 __ 48 6,334 $2.50 5,278 
1982 __ 38 4,332 2.91 4,508 
1984 __ 57 5,637 2.85 9,787 


In 1984, about 1.3 million tons of sand and 
gravel, or nearly 25% of the State total, was 
produced in Merrimack County in the 
south-central part of the State; in 1982, 
about 898,000 tons was produced. The in- 
creased output in 1984 reflected the eco- 
nomic growth of that area and, in particu- 
lar, in Manchester, the State’s largest city. 


Table 4.—New Hampshire: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Value Value 

Use (thousand (thou- per 

short tons) sands ton 
Concrete aa Be a ee ⁰•-Z ee MUNI 942 $3,548 $3.76 
Plaster and gunite sands _____________________~-_~-~___--- W W 3.80 
Concrete produettds „ W W 2.28 
Asphaltic concret³ ! sl 523 1,336 2.55 
Road base and coverings? )) 893 2,740 3.07 
Ell nv e eR eS OR eeepc JJ ß UE ELE 171 857 2.09 
Snow and ice control!!! 87 1 2.24 
7 ꝗ œ Pf p ̃ ↄ EA E p 3,020 7,881 2.61 
Total? or average 5,637 16,054 2.85 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Includes road and other stabilization (cement). 


2Data do not add to totals shown because of independent rounding. 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—The estimated output of 
850,000 tons was 10% below the 1983 level, 


but well above 1982 production of 600,000 
tons. Traprock was mined in four counties 
and granite in one county. Primary uses 
were for concrete aggregate and bituminous 
aggregate. | 

Dimension.—Output remained about the 
same in 1984. Dimension granite was mined 
by four companies with each operating one 
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quarry. Leading uses for the granite were 
for rough blocks, curbing, and irregular- 
shaped stone. 

J. Swenson Granite Co., Concord, one of 
the State’s four producers in a partnership 
with a group of investors, purchased Rock of 
Ages Corp. from Nortek Inc. of Providence, 
RI, for an estimated $20 million. Rock of 
Ages, one of the Nation’s leading granite 
producers, operated three granite quarries 
in Vermont and one in New Hampshire in 
1984. 


t Mineral Officer, Bureau of Mines, Pittsburgh, 


*State geologist, New Hampshire Department of Re- 
sources and Economic Development, Durham, 

Forest Service, U.S. Department of Agriculture. Draft 
Environment Impact Statement, Land and Resource Man- 
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agement Plan White Mountain National Forest Abstract. 
P. 2. For information contact White Mountain National 
Forest, Box 638, Laconia, NH 03247; 603-524-6450. 

*Moench, R. H. L (6d) Geologic Map of the Sherbrooke- 
Lewiston Area, Main e, New ire, and Vermont. 
U.S. Geol. Surv. Open File Rep. 84-650, map scale 
1:250,000, 1984. 

Cameron, C. C. Peat Resources and Preli Evalu- 
ation of Uranium Resources in Holocene anic its 
as of 1984, Lewiston and Sherbrooke 1* by 2* Sheets, 
Northern New England. U.S. Geol. Surv. Open-File Rep. 
84-559, 1984. 

Bawiec, W. J. Mineral Production (1900-1977) of the 
Sherbrooke-Lewiston 1° by 2° Quadrangle; Maine, New 
Hampshire, and Vermont. U.S. Geol. Surv. Open-File Rep 
84-152, 1984. 

Moench, R. H., et al. Mineral Resource Potential Map 
of the Wilderness and Roadless Areas of the White 
Mountain National Forest; Coos, Grafton, and Carroll 
Counties, New XD vdd US. Geol. Surv. Map MF-1594- 
B, scale 1:125,000, 19 

"Cameron, E. N., D. M. Larrabee, A. H. McNair, J. J. 
Page, G. W. Stewart, and V. E. Shainin. Pegmatite 
Investigations, 1942-45, in biis England. U.S. Geol. Surv. 
Prof. Paper 255, 1954, p. 7 


Table 5.— Principal producers 


Commodity and company Address bead County 
c. Kan ; 
e-Gonic Brick Cord Gonic, NH 08867... — pt. Strafford 
um (calcined): 
ational Gypsum Co... 4500 Lincoln Plaza Plant- ------- Rockingham 
Dallas, TX 75201 
Sand and gravel: 
Granite State Concrete Ine Box 185 Pi Hillsborough 
Milford, NH 03055 
Manchester Sand & Gravel & Cement Box 415 Piu Merrimack. 
a Inc. 55 . NH 03106 mn T 
pee Aggregates Corp --------  Box1l344 | | ͥ Pitt Carroll. 
Ossipee, NH 03864 
Plourde Sand & Gravel Co. Inc — _ — Suncock, NH 03275 B and plant Merrimack. 
A. Whitcomb Inne caster Rd. — | Pit Belknap, 
Gorham, NH 03581 Carroll, 
Cheshire, 
Grafton. 
F. W. Whitcomb Construction Corp Box 429 Pb. ee Se eshire. 
Bellows Falls, VT 05101 
Stone: 
Crushed: 
Boston S&G Cook Concrete Co 150 Causeway St. Quarry__—____ Merrimack. 
Boston, MA 02114 
Iafolla Industries Inc... Peverly Hill Rd. Seo IO. ee Rockingham. 
Portsmouth, NH 03801 l 
Lebanon Crushed Stone Ine Plainfield Rd. Ec cH. uec Grafton. 
West Lebanon, NH 03784 i 
Dime G Co d Hillsbo 
i e Granite Cors F i rough. 
Milford, N NH 03055 ii 
Maine-New Hampshire Granite Box 2 22 ERES Do. 
Corp. Milford, NH 03055 
J. Swenson Granite Oo North State St. bie MIO ei co Merrimack. 


Concord, NH 03301 


Digitized by Google 


The Mineral Industry of 
New Jersey 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey, Division of 
Water Resources, New Jersey Department of Environmental Protection, for collecting 
information on all nonfuel minerals. 


By Donald K. Harrison’ 


The value of New Jersey’s nonfuel miner- 
al production in 1984 was $156.2 million, a 
$1.6 million increase over that of 1983. 
Crushed stone continued to be the leading 
nonfuel mineral produced, accounting for 
nearly one-half of the State’s total value. 
Other minerals produced, in order of de- 
scending value, included industrial sand, 
construction sand and gravel, zinc, green- 
sand, clays, dimension stone, and peat. Min- 
eral commodities processed or manufac- 


tured included aluminum, copper, ferroal- 
loys, gypsum, iodine, iron oxide pigments, 
perlite, quartz crystal, selenium, talc, and 
vermiculite. Elemental sulfur was recov- 
erod as a byproduct at four oil refineries. 

Nationally, New Jersey ranked 35th in 
the value of nonfuel minerals produced. The 
State ranked third in output of industrial 
sand, fifth in zinc production, and sixth of 
29 States that exfoliated vermiculite. 


Table 1.—Nonfuel mineral production in New Jersey! 


1983 1984 
Mineral : Value " Value 
Quantity (thousands) Quantity (thousands) 

Cyl occus AE EENE thousand short tons 62 $596 62 $611 

Gem stones -~ ee mg ⁰⁰ eee ee NA 1 NA 1 

Polt oo Graes es se iE thousand short tona. _ W W 5 128 

Sand and gravel 
On LocosceekmdWeceeme Se Se eee do...  *10,800 *34,800 9,545 31,878 
nt ³ðVwÜ.A ³ W-mm do... 2,886 81 819 2,712 3 

Stone crush) ——— do- 12,301 710,421 713, 500 975,000 

Zinc (recoverable content of ores, etc.) -- tons_ _ 16,475 15,088 W W 
ed value of ium compounds i aed greensand, stone 

(dimension), and values indicated by symbol VW XX 2,445 xx 16,881 

Toal Sees toe ee cs ee XX 154,615 XX 156,236 


NA Not available. 
XX 


*Estimated. 
“Combined value” figure. Not app 


W ee to avoid disclosing company proprietary data; value included with 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.— Value of nonfuel mineral production in New Jersey, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
Atlantic lem W (* 
Bergen $1,268 Qa 
Burlingtoůnn W 3) 
NEP en ee A ER 2,652 ( 
Cape Mayr W () Magnesium compounds. 
land oe W W | Sand (industrial), clays. 
Eesex. _----------— 3) W Stone (crushed). 
Gloucester W W Greensand, sand (industrial). 
Hudson Q) "T. 
Hunterdon Q) W Stone (crushed), stone (dimension). 
Mercer 3) W Stone (crushed). 
Middles en W W Sand (industrial). 
Monmouth ____________ 1,648 à 
Morris 4,186 $6,692 Stone (crushed). 
Ocean nn W Sand (industrial). 
Passaic _____________ _ 1,787 10,126 Stone (crushed). 
Salenn @) 
Somerset _.__________ _ W 27,800 Stone (crushed), cla 
Suse n 17,178 W Zinc, stone ( , peat. 
Warren W W Peat. 
Undistributed* |... 145,268 76,197 
cond and gravel (construction) *34,800 
"OS hel 3 UNCLE *51,800 XX 
Dimension W XX 
Total r 5132 338 154,615 


*Estimated. Revised. W Withheld to avoid disclosing company proprietary data; included with '"Undistributed." 
Xx Not applicable. 


1No production of nonfuel mineral commodities was reported for Union County. 
*Constructio 


n sand and travel, was produced; data not available by county. Total State value is shown separately under 
Ei rake and ga (constructio 


ther crushed or dimension, was produced; data not available by county. Total State values are shown 
8e oe ind 


Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of New Jersey business activity 


1982" 1983 1984P 
Em oyment and labor force, annual average: 
Hon. thousands. _ 1,428 1,464 7.515 
Total civilian labor for req 4 do- 3,619 3,678 ,829 
Unemployment- - - - -- -----------------------— NU, NM 325 288 236 
Employment (no (nonagricultural): 
Mining total? 22 ꝙ / o AAA do— 2.1 2.0 2.2 
Nonmetallic minerals except rr da- 1.9 1.8 NA 
Oil and gas extractionu“““”ꝰ”ꝰ?“T— / do— 1 1 NA 
Manufacturing tota!!!ll!l „ do- 729. 715.1 729.4 
Primary M Lco cuu ie UL do... . 21.8 20.7 21.7 
Stone, clay, and products oo ee ee do... 21.1 26.8 26.4 
Chemicals and allied product do... 124.5 119.1 120.7 
Petroleum and coal products __________..______ do- 11.2 10.3 10.1 
J x A EET EEE do... 107.3 112.1 182.6 
Transportation and public utilities do... 197.1 203.0 215.9 
and retail trade do- 701.2 735.3 795.9 
Finance, insurance, real estate do... 167.1 172.7 182.8 
E EUN UH eee HR EE SERM do... 662.1 701.0 754.1 
Government and government enterprises do- 510.6 521.2 525.3 
AMA /ͤ ³˙wwꝛäiAAA ĩð—A EC do- 3,077.2 3.162.4 23,388. 7 
Personal income: 
17õ˙Ü˙r] tege 6mm ĩðkͤ km m RE LL millions 093 $104,823 $116,029 
siaaa. pos NN E EE TERI RP 8 13,073 $14,044 $15,444 
Hours earnings: 
Total average weekly hours, production workers 89.9 40.6 41.1 
Total average hourly earnings, production workers $8.66 $9.11 $9.50 


See footnotes at end of table. 
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Table 3.—Indicators of New Jersey business activity —Continued 
19827 1983 1984P 
Earnings by industry 
arm income _____________________________ millions. _ $205 $194 $206 
Nonlar eco a ee A 88 do- 881 $70,082 $78,127 
ini DOMO PAP tga EEE eye ng 8 do... $56 $54 252 
Nonmetallic minerals except fuelsss do- $44 $45 2 
Oil and gas extraction do $9 $6 $1 
Manufacturing total!!! „„ do 317,429 $18,783 $20 
i metal industries __.__________________ do... $621 
Stone, clay, and A produeti sss do $651 j 
Chemicals and allied product do- $3,795 $3,910 $4,240 
Petroleum and coal products ___..._________ -__- do- 3518 $548 $561 
Construction. |... ~~~ 222222222222 222222- en $2,840 $3 77018 
Transportation and public utilities do_ _ __ $5,754 $6,153 ,015 
Wholesale and il t se Rate a SE ch 8 zl $11,182 $12,348 $14,077 
Finance, insurance, real estate___-_________________ do... $3,307 $3, $4, 
SOE VCO o oer i a et ee do... $13,107 110345 316,919 
Government and government enterprises do $9,685 10, $11,173 
Construction activity: 
Number of private and public residential units authorized. . - -- ---—--— 21,321 36,077 43,024 
Value of nonresidential construction ... --—----------—- millions $1,422.8 $1,944.8 $1,792.4 
. Value of State road contract awards ___________________ o- $188.0 $208.0 $244.3 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,288 1,893 1,740 
Nonfuel mineral production value: | 
Total crude mineral valt millions 3132.3 3154.6 $156.2 
Value per capita ~- —-—---------------------------——— $18 $21 $21 


"Revised. NA Not available. 


1Bureau of Labor Statistics, U.S. Department of Labor; totals do not add because of inclusion of data from other 


sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 


production in New Jersey. 
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Figure 2.—Principal mineral producing localities in New Jersey. 
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Trends and Developments.—Two con- 
cerns in the State during 1984 were the 
reported discovery of rich uranium deposits 
several years ago and the effects of acid rain 
on the ecosystem. In the case of the urani- 
um deposits identified, the State, in 1981, 
imposed a 7-year moratorium on all urani- 
um activities until 1988. In the interim, a 
commission was established to examine the 
ramifications of uranium mining. The com- 
mission was to consider the potential for 
new jobs, new industries created, and in- 
creased revenue for the State. These eco- 
nomic issues will be weighed against the 
potential health and environmental dan- 
gers posed in every step of the process: 
exploration, mining, milling, transporta- 
tion, uses, and disposal. Counties identified 
with promising deposits included Sussex, 
Passaic, Warren, Hunterdon, Morris, and 
Bergen. 

In an effort to better understand the 
effects of acid rain on the environment, the 
New Jersey Department of Environmental 
Protection (DEP) funded four acid rain re- 
search projects in the State utilizing a 
special $100,000 State legislative appropria- 
tion and matching Federal funds. The first 
project, in the New Jersey Pinelands, con- 
cerned the role of acid deposition in the 
. acidification of streams in the region. In 
this project, the U.S. Geological Survey 
(USGS) is conducting the research. The 
Pinelands region is a major source of pota- 
ble water in the State and the composition 
of the rocks and soil in the area makes it 
especially susceptible to the effects of acid 
rain. Two other projects, coordinated by 
Rutgers University faculty, concern the 
study of whether acid deposition affects the 
movement of toxic metals from soils into 
the lakes and fish, and how acid deposition 
affects the growth rate of soybeans—one of 
New Jersey's principal crops. The fourth 
project, under the direction of faculty from 
the New Jersey Institute of Technology, 
concerns laboratory studies of the effects of 
acid deposition on common building and 
construction materials, such as aluminum, 
cast iron, copper, and steel. 

Legislation and Government Pro- 
grams.—In February, Assembly Bill 794, 
the Beverage Container Redemption and 
Recycling Act, was reintroduced. The bill, 
opposed by the State's glass and industrial 
sand producers, would place a 10-cent de- 
posit on all cans and bottle containers. At 
yearend, the bill was still in the Agricultur- 
al and Environmental Committee with 
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voting by the State Assembly expected in 
early 1985. New Jersey legislators defeated 
a similar bottle bill in 1983. The State's 
glass industry, which has sustained recent 
losses, has opposed the legislation. In 1984, 
New Jersey was the Nation’s third leading 
industrial sand producer, primarily used for 
the manufacture of glass products. 

During the year, legislation was enacted 
providing aid to municipalities that lost tax 
revenues as a result of the 1979 Pinelands 
Protection Act. The Pinelands Municipal 
Property Tax Stabilization Act will reim- 
burse pinelands municipalities for losses in 
tax revenues resulting from vacant land 
devaluation. The bill was intended to pro- 
tect property owners from tax increases 
that would have occurred as a result of 
vacant land devaluation in their towns. 
Land use measures within the Pinelands 
include restrictions on the extractive miner- 
al industries. 

In August, State Senate Bill 1635 was 
signed into law appropriating nearly $10.4 
million for specific shore protection proj- 
ects, which included construction of bulk- 
heads, revetments, and a seawall. The new 
law (Chapter 103, Public Laws of 1984), 
which should benefit local construction ag- 
gregate producers, provides $5.4 million for 
State projects and for State matching 
grants to counties and municipalities; $4.5 
million for State loans to counties and 
municipalities to provide the local share of 
a State grant; and $0.5 million to the DEP 
for administrative expenses incurred in im- 
plementing the law. The funds were appro- 
priated from the Shore Protection Fund, 
created under the Shore Protection Bond 
Act of 1983. 

The New Jersey Geological Survey 
(NJGS) was officially reorganized in No- 
vember 1984 into three bureaus: the Bureau 
of Geology and Topography; the Bureau of 
Ground Water Pollution Analysis; and the 
Bureau of Ground Water Resources Evalua- 
tion. Since its merger with the Bureau of 
Ground Water Management, the NJGS has 
expanded its role, especially in the ground 
water quality and quantity areas. Although 
not a regulatory agency, the NJGS services 
all regulators dealing with ground water 
and geologic problems and receives a large 
share of its funding from these agencies. 

Water, an important resource essential to 
mining, mineral processing, and reclama- 
tion, received additional emphasis in con- 
nection with a number of NJGS projects 
and programs. 
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In November, the Bureau of Geology and 
Topography took delivery of a second drill 
rig and will be receiving a second geophysi- 
cal logger early in 1985 as part of the NJGS 
water bond project to revise the State geo- 
logic map and evaluate its aquifers. The 
mapping will be done jointly by the NJGS 
and USGS under the COGEOMAP pro- 
gram. Full-scale field mapping will begin in 
the spring of 1985. Several quadrangles had 
been mapped to established geologic units, 
and a new 1:100,000 scale USGS base map 
was nearing completion. 

The Bureau of Ground Water Pollution 
Analysis, which provided hydrogeologic ex- 
pertise to State regulatory agencies dealing 
with ground water pollution, continued 
investigating over 300 ground water pollu- 
tion cases in the State. In addition, this 
bureau received additional responsibilities 
under the new Environmental Clean Up 
Responsibility Act, which requires indus- 
tries to obtain certification that the soil and 
ground water at a site is clean before selling 

their property. 
The Bureau of Ground Water Resources 
Evaluation was charged with the develop- 
ment and application of hydrogeologic map- 
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ping and mathematical, computer, and geo- 
physical techniques to ground water re- 
sources evaluation. The Bureau provided 
information, guidance, and assistance on 
ground water resources to Federal, State, 
and local agencies as well as to the general 
public. During 1984, the Bureau partici- 
pated in several cooperative programs with 
the USGS Water Resources Division and 
conducted an assessment of the State's Qua- 
ternary buried valley aquifer systems utiliz- - 
ing geophysical techniques and convention- 
al mapping methods. 

During fiscal year 1984, local units of 
government of the State of New Jersey 
received $50,312 from the U.S. Department 
of the Interior as compensation for pay- 
ment in lieu of taxes" for the fiscal impacts 
of certain tax exempt Federal lands within 
their boundaries. The payments were based 
on a formula approved by Congress in a 
1976 law. 

Also during the fiscal year, the U.S. 
Bureau of Mines had four active contracts 
in the State, valued at $63,572. The con- 
tracts, awarded to Stevens Institute of Tech- 
nology and three private firms, were for 
mineral-related studies. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Clays.—Clay production in New Jersey in 
1984 totaled 62,000 short tons valued at 
$611,000. Both production and value re- 
mained essentially the same as that of 1983. 
Two companies produced clay in the State. 
New Jersey Shale Brick & Tile Corp. pro- 
duced common clay and shale at one oper- 
ation in Somerset County, and The Morie 
Co. Inc. produced fire clay in Cumberland 
County. Common clay was used primarily 
for the manufacture of common brick, and 
fire clay, primarily for foundry uses. 

Gem Stones.— Value of gem stones and 
mineral specimens collected’ by mineral 
dealers and amateur collectors in New 
Jersey was estimated at $1,000 in 1984. 

Greensand.—Inversand Co., a subsidiary 
of Hungerford & Terry Inc., near Clayton, 
Gloucester County, produced greensand in 
1984. Deposits of greensand, also known as 
the mineral glauconite, occur from Sandy 
Hook south to the Delaware Bay near Sa- 
lem. Greensand was processed and sold for 
use mainly as a filtration medium to re- 
move soluble iron and manganese from well 
waters. À secondary use of the unprocessed 


material was as a conditioner for organic 
soils. Glauconite is a hydrous iron potassi- 
um silicate containing various amounts of 
aluminum, magnesium, sodium, and trace 
elements. 

Gypsum.—Crude gypsum, imported from 
Nova Scotia, Canada, was calcined by Na- 
tional Gypsum Co., Burlington County, and 
Genstar Building Products Co., Camden 
County. Calcined gypsum production and 
value increased 19% and 26%, respectively, 
compared with that of 1983. The calcined 
gypsum was used primarily in the manufac- 
ture of wallboard and industrial and build- 
ing plasters. | 

The United States Gypsum Co. which 
employed more than 350 people at sites 
throughout New Jersey, was modernizing 
and expanding its operations in Clark, with 
the help of a $3.45 million Industrial Devel- 
opment Bond issued by the New Jersey 
Economic Development Authority. The 
Clark plant was one of the company's major 
facilities for the production of paper used at 
other plants that produce wallboard. As a 
result of the expanded operations at the 
Clark plant, the manufacturer of building 
products expected to bring another 40 per- 
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manent jobs and 20 construction jobs to the 
State. 

Iodine.—Crude iodine was shipped into 
New Jersey and utilized by eight companies 
at nine plants to manufacture various 
iodine-containing compounds. Iodine com- 
pounds were used for laboratory reagents, 
in pharmaceuticals, specialty organic and 
inorganic chemicals, and sanitary pur- 
poses. The companies that produced iodine- 
containing compounds were Allied Corp., 
Morristown; Cooper Chemical Co. Long 
Valley; Fisher Scientific Co., Fair Lawn; 
GAF Corp., Linden; Ganes Chemicals Inc., 
Carlstadt; J. T. Baker Chemical Co., Phil- 
lipsburg; Troy Chemical Corp., Newark; and 
White Chemical Corp., Newark. 

Iron Oxide Pigments.—Two companies 
produced finished pigments during the 
year. Columbian Chemicals Co. operated at 
Monmouth Junction, Middlesex County, 
and American Minerals Inc. operated a 
plant in Camden, Camden County. The 
American Minerals plant was owned by 
Combustion Engineering Co. until its sale in 
January. 

Magnesium Compounds.—Harbison- 
Walker Refractories Co.’s plant in Cape 
May County, closed in October 1988, re- 
mained idle throughout 1984. 

Peat.—In 1984, peat was produced by four 
companies at four operations in two coun- 
ties. Sussex County with three operations 
accounted for most of the production; War- 
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ren County had one operation. Production 
amounted to 5,400 short tons valued at 
nearly $128,000. Both reed-sedge and hu- 
mus were produced and were either shipped 
packaged (43%) or sold in bulk (57%). The 
peat was used primarily for soil improve- 
ment and in potting soil. 

Perlite (Expanded).—Crude perlite 
shipped in from out of State was expanded 
by The Schundler Co. in Edison, Middlesex 
County. Both production and value were 
below 1983 levels. 

Quartz Crystal.—Rowan Industries Inc., 
Red Bank, Monmouth County, used cul- 
tured quartz crystal for the manufacture of 
electronic components. 

Sand and Gravel.—Construction.— Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Output totaled 9.5 million short tons val- 
ued at $31.9 million in 1984, a decrease in 
both quantity and value compared with 
1983 estimates. Construction sand and grav- 
el was produced by 63 companies at 74 pits 
in 15 of the State's 21 counties and was used 
primarily for concrete aggregate, asphaltic 
concrete aggregate, fill, and road base and 
coverings. 


Table 4.—New Jersey: Construction sand and gravel sold or used in 1984, by major use 


category 
tity Value Value 

Use (thou per 

short tons) ton 
e aggregate Mr M EEE ³ð E MI t Mu. 3,774 $13,721 $3.64 
Gunite sands 2 es uu e eei iuc m eu d ce 214 1, 3.68 
Concrete products 2)... nece Ru eeu a mae See ve ete E 222 791 8.56 
Asphaltic concrete LLL - -- --—-—---——-——-—-————--——-—————— 1,559 6,144 8.94 
Road base and covering“ 887 1,004 98 
a a a ⁰ a ec lel ES ele a A 409 1,187 2.90 
Snow and ice control- ~ ~ - 2 2 LLL Le 71 298 4.21 
JJ ees Sel a eee k a ae ee Ei 2,900 1,126 2.66 
Total® or average 9,545 31,878 8.94 


1Includes road and other stabilization (cement and ume: 
*Includes roofing granules and other 


*Data may not add to totals shown because of independent rounding. 


Industrial.—National, New Jersey 
ranked third in industrial sand production 
in 1984; 11 companies operated 16 pits in 8 
counties and produced 2.7 million short tons 
valued at $32.3 million. Most of the indus- 


trial sand was produced in Cumberland. 


County, which accounted for 75% of the 
total State output. Other major producing 


counties were Cape May and Atlantic. Prin- 
cipal uses of industrial sand were for glass 
products, mold and core, and in sandblast- 


ing. 

The Morie Co. (formerly Jessie S. Morie & 
Son Inc.) changed its name near yearend to 
“reflect the organization’s increasing size 
and scope of mining activities,” according 
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to the company. The company, started 50 
years ago, had become the Nation's fourth 
largest sand and gravel producer. Also, 
during the year, the company acquired the 
Upper Township Sand and Gravel Co. 
(UTS&G) in Cape May County for $2.5 
million. The Morie Co. entered into an 
agreement with UTS&G to purchase assets 
including all of its mineral reserves. Acqui- 
sition of UTS&G's 359 acres extended the 
mineral reserves of The Morie Co.’s New 
Jersey operation at least 25 years and will 
allow additional penetration into the sand 
and gravel market in the southern part of 
the State. 

Owens-Illinois Inc. officially closed its 
glass container plant in Bridgeton, Cumber- 
land County, in February owing to a con- 
sistent lack of profits caused by area overca- 
pacity in the glass container industry; high 
operating costs, especially for natural gas; 
and the effect of the forced deposit law in 
New York and proposed deposit law in New 
Jersey. The plant, which employed over 600 
workers, was operating 2 melting furnaces 
and 5 forming machines at the time of the 
shutdown. The primary product was bottles 
for the soft drink industry. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Estimated crushed stone production to- 
taled 13.5 million short tons valued at $75 
million, a 10% increase in output and a 7% 
increase in value compared with 1983 fig- 
ures. Major uses of crushed stone were for 
concrete aggregate, road base, and bitumi- 
nous aggregate. 

In March, the West Amwell Township 
Committee, Hunterton County, rejected a 
request by Fort Commanche Inc. for a 
zoning change to permit a quarry operation 
at the former Washington Rock Boy Scout 
camp. The 216-acre property, purchased by 
the company in 1983 for $600,000, is zoned 3- 
acre residential. In rejecting the company's 
request, the Township Committee cited 
strong local opposition and the Township 
master plan, which called for keeping the 
Scout property recreational or 3-acre resi- 
dential. Near yearend, however, Fort Com- 
manche filed a use variance application 
with the Township. The controversy was 
expected to continue into 1985. 

Trap Rock Industries Inc.’s Kingston 
Quarry won the Sentinels of Safety Trophy, 
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mining's most prestigious safety award, for 
the second time in 4 years. The quarry won 
the national honor by working 363,293 
employee-hours in 1983 without a single lost 
time injury. The national safety award, 
which is presented each year to mines in six 
categories with the best safety records in 
the country, was cosponsored by the Ameri- 
can Mining Congress and the Mine Safety 
and Health Administration of the U.S. De- 
partment of Labor. 

Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product at four petroleum refineries in the 
State. Mobil Oil Corp. and Texaco Inc. each 
operated a refinery in Gloucester County; 
Chevron U.S.A. Inc. operated a refinery in 
Middlesex County; and Exxon Co. U.S.A. 
operated the Bayway refinery in Union 
County. In 1984, shipments amounted to 
58,136 metric tons valued at $6.6 million. 
This represents a decrease in quantity and 
value of 20% and 17%, respectively. Sulfur 
was used in the manufacture of sulfuric 
acid, fertilizers, plastics, and other prod- 
ucts. 

Talc.—Talc mined in other States was 
shipped into New Jersey and processed by 
Amoco Minerals Co. at a plant in South 
Plainfield. The talc was used primarily in 
the manufacture of paper, cosmetics, paint, 
plastics, and ceramics. 

Vermiculite (Exfoliated).—Crude ver- 
miculite was shipped into the State and 
exfoliated by W. R. Grace & Co., Construc- 
tion Products Div., Trenton, Mercer County, 
and by Schundler, Edison, Middlesex Coun- 
ty. Both output and value rose 1596 and 596, 
respectively, compared with 1983 levels. 
Principal uses were for fireproofing, loose 
fill and block insulation, and as a horticul- 
tural agent. 


METALS 


Aluminum.—A new company, Alumet 
Smelting Corp. at Newark in Essex County, 
was formed during the year as a fully 
integrated secondary smelter. The stock 
feed for the aluminum scrap will be provid- 
ed by an adjacent scrapyard. The plant had 
the capacity to produce about 1,400 metric 
tons of secondary ingot per year. 

Copper.—United States Metals Refining 
Co., a subsidiary of AMAX Inc., Carteret, 
changed its emphasis from secondary cop- 
per smelting and refining and began gear- 
ing its operations toward recovering pre- 
cious metals. The company also announced 
that it may undertake an $11 million capi- 
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tal investment program in 1985, involving 
the construction of an electric furnace. 

AmRod Corp., a newly formed New Jer- 
sey-based company, announced that it 
would proceed with the construction of a 
60,000-metric-ton-per-year state-of-the-art 
continuous cast copper rod mill, at Port 
Newark. The facility would be built by 
Southwire Co., Carrollton, GA, and would 
include the installation of the Southwire 
continuous rod system. Along with produc- 
ing rod, the plant would provide a complete- 
ly integrated, high-quality copper process- 
ing facility. The plant was scheduled to 
begin operating the first quarter of 1985. 

Federated Metals Corp., a subsidiary of 
ASARCO Incorporated, permanently closed 
its Newark plant during the year. Citing 
unprofitability, the company announced 
that it would no longer produce brass and 
bronze ingots or copper hardeners. The 
plant, with nearly 90 employees, had been 
operating at about 3096 capacity. 

Copper sulfate continued to be produced 
by two companies in the State. CP Chemical 
Inc. operated a plant in Sewaren and Madi- 
son Industries Inc. operated a plant in Old 
Bridge. 

Ferroalloys.—Shieldalloy Corp., a subsid- 
iary of Metallurg Inc., Newfield, Gloucester 
County, was the sole producer of ferroalloys 
in the State. The company, which employed 
about 250 workers, operated metallother- 
mic furnaces and produced ferroalloys of 
aluminum, boron, columbium, titanium, 
and vanadium. The products were used by 
other companies for the manufacture of 
cast iron products, auto parts, tool steel, and 
other products. 

Selenium and Tellurium.— Primary sele- 
nium was produced by the United States 
Metals Refining Co., a subsidiary of AMAX, 
at its copper refinery in Carteret, Middlesex 
County. In 1984, production was sharply 
curtailed because copper production at the 
facility had been reduced in December 1983. 
The facility changed its emphasis to pre- 
cious metals recovery and was processing 
little or no primary blister and no longer 
toll refined anode slimes. Although tellu- 
rium production at Carteret ended in 1982, 
AMAX remained a major consumer of tellu- 
rium for use in tellurium copper alloys 
produced at Carteret. 

Steel.—New Jersey Steel Corp. at Sayre- 
ville was considering a 60% increase in its 
raw steel output to 400,000 short tons per 
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year from its 1984 full capacity level of 
250,000 tons. Capital plans for the expan- 
sion, which would be done through modifi- 
cations to the company's electric arc fur- 
nace, were being prepared. New Jersey 
Steel had been increasing its output steadi- 
ly since it resumed production in 1981 after 
lengthy labor disputes closed the plant. 
Near yearend, the company announced that 
it would increase productivity of reinforcing 
bar 60% to 80% as a result of a technology 
agreement with Co-Steel International Ltd. 
of Canada. Under the agreement, the mini- 
mill had the right to use slit-rolling technol- 
ogy developed in the early 1970’s by the 
Ontario-based steel company. The technol- 
ogy enables bar mills to produce multiple 
Strands of small-diameter rebar from a 
single billet. 

Raritan River Steel Co., Perth Amboy, 
announced it would spend at least $5 mil- 
lion as part of a continuing $10 million 
modernization and modification program; 
$2.2 million of it to raise its rolling speed 
from 15,000 feet per minute to 20,000 feet 
per minute, putting it on a par with the 
world's fastest rolling operations, which are 
in Japan. Work also would be undertaken to 
improve Raritan's electric furnace by in- 
stalling eccentric bottom tapping to make 
cleaner steel. A $350,000 computer installa- 
tion was also planned. Expected completion 
date for the entire project was December 
1985. 

Zinc.—New Jersey ranked fifth among 
the nine States producing zinc, up from 
sixth place in 1983. The New Jersey Zinc 
Co. Inc., the State's only producer, operated 
the Sterling Mine at Ogdensburg in Sussex 
County. In terms of total output, the mine 
was the Nation's ninth leading producer. 

In August, 60 miners at the Ogdensburg 
Mine went on strike, shutting down the 
1,850-foot-deep mine. Members of the com- 
pany's United Steelworkers of America 
Union at the Depue, IL, zinc dust plant and 
the Palmerton, PA, plant, where the Ster- 
ling zinc ore is processed into zinc oxide, 
also walked off their jobs after rejecting a 
proposed contract offer. However, in early 
September, workers at the three facilities 
accepted the company's original contract 
offer and returned to work ending the 18- 
day strike. During the strike, there had 
been no disruption of shipments from any of 
the plants. 


" gone Mineral Officer, Bureau of Mines, Pittsburgh, 
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Table 5.—Principal producers 
Commodity and company Address ivi 
The MorieCo. Inc] Male North S Dg 
New Jersey Shale Brick & Tile Cord Box 400 
Somerville, NJ 08876 
S dd Co., a subsidiary of H rford Box 45 
asu unge 
& Terry Inc. Clayton, NJ 08812 
Gypsum (calvined): 
Building Products Co 1101 South Front St. 
Camden, NJ 08108 
National Gypsum Co _________---- 2001 Rexford Rd. 
Charlotte, NC 28211 
Iron oxide pigments 
ican Minerals ine Foot of Jefferson St. 
Sandan, NJ 08101 
Columbian Chemicals o 
Tales, OK 74102 
Peat: 
Glacial Soils Lab... 2. 846 Grand Ave. 
NJ 07631 
Kelsey Humus oo y Park 
t Meadows, NJ 07838 
Netcong Natural Produetsͤ R.D. 3, Box 578AA 
i NJ 08822 
Stan’s Stine R. D. 2, 129 
Pues Sussex, NJ 07461 
te (expanded): 
The Schundler Co!! Box 251 
Metuchen, NJ 08840 
Sand and gravel: 
on: 
Clayton Sand co Box 928 
Lakewood, NJ 08701 
Dallenbach Sand Co. Ine Box 333 
Dayton, NJ 08810 
Tri-County Asphalt Corn Box 247, Wheatswo 
Hamburg, NJ 07419 
Tuckahoe Sand & Gravel -------- Box 248 
Tuckahoe, NJ 08250 
Industrial: 
Pennsylvania Glass Sand Corp Box 187 
Berkeley Springs, WV 25411 
Unimin Corp., Dividing Creek Plant 258 Elm St. 
New Canaan, CT 06840 
Whitehead Bros. co Box 259, gy Rd 
Stone (1983): 
Granite (crushed and broken): 
Riverdale Quarry Co 125 Hamburg Turnpike 
Tri-County Asphalt Corp Route 18 dic 
ty t Cor te 
Hopatcong, NJ 07843 
Tron Gem s MM 
e Ferry Cor e 
Clifton, NJ 07643 
Stavola Construction Materials Ine Box 
Red Bank, NJ 07701 
Trap Rock Industries Ine Box 419 
Kingston, NJ 08528 
Sulfur (recove | 
Chevron U.S.A. In 1200 State St. 
Perth Amboy, NJ 08861 
Exxon e S Box 23 
Linden, NJ 07036 
Mobil Oil 1 J ĩͤ TURCA Paulsboro, NJ 08066. 
Texaco Ine Eagle Point, Box 52332 
Houston, TX 77052 
Vermiculite (exfoliated): 
W. R. Grace & xo 62 Whittemore Ave. 
Cambridge, MA 02140 
The New Jersey Zinc Co. Ine Sterling Hill Mine 
Plant St. 
Ogdensburg, NJ 07439 
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1 Also industrial sand and gravel. 
3A]1so exfoliated vermiculite. 


The Mineral Industry of- 
New Mexico 


This chapter has been prepared under a Memorandum of Understanding — the 
Bureau of Mines, U.S. Department of the Interior, and the New Mexico Bureau of Mines 


and Mineral Resources for collecting information on all nonfuel minerals. 


By Jane P. Oh}! and Robert W. Eveleth? 


The total value of nonfuel minerals pro- 
duced in New Mexico increased to $619.1 
million in 1984 from $517.2 million in 1983, 
which was still less, however, than the peak 
of $696 million produced in 1981. New 
Mexico ranked 10th in the Nation, up from 
18th in 1983. 

In 1984, 17 nonfuel minerals were pro- 
duced in the State, 12 nonmetals and 5 
metals. Metals accounted for 53% of the 


Table 1.—Nonfuel mineral production in New Mexico! 


total value; nonmetals, 4796. N ew Mexico 


ranked first nation wide in production of 
perlite and potash, and second in copper 


and pumice. The State also produced note- ` 
worthy values of cement, gold, sand and 


gravel, stone, and silver. 


Per capita value of nonfuel mineral pro- ' 95 
duction was $435, compared with We: na- 


tionally. 


Mineral Value , . Value 
Quantity (thou- Quantity `- (thou« 
sands) . sands) 
Wee NOS EA EEES UN thousand short tons. 50 $115 867 $143 
Gem stones „ 200 NA. - 200 
ypsum ——-—-----------------—- thousand short tons... 169 1,016 818 1,622 
Lead (recoverable content of ores, etc.) metric tons. — 258 123 ee dun 
]Pl, e DOO thousand short tons 17 -W — Tu 
Fh ²⁰ ù⁰ ⁰⁰M( —omtd do- 394 13,297 416 14.115 
Potassium salt thousand metric tons - 1.278 174,700 1,418 204,100 
Fumie eee thousand short tons 110 1,070 132 1,269 
ndi and gravel (construction᷑· do— 000 €20,000 8,363 22, 389 
ne: | : 
Crushed pd eee eec do... . 4,130 715,118 4,700 177000 
Dirie ⁵ðU ]ðiĩ A A eei trs ace a do— 18 141 219 149 
Combined value of cement, copper, gold, helium (Grade-A), mica 
(scrap) molybdenum, salt, silver, tungsten ore and concentrate 
(1984), and value indicated by symbol S en N A XX. 291,411 XX 33258. 157 
zz p ̃ ̃ p p XX 517,191 XX 619, 144 


"Revised. NA Not available. 


*Estimated. W Withheld to avoid 1 company proprietary data: value 
included with Combined value" figure. XX Not applicable. 


lI Production as measured by mine shipments, sales, or marketable production (including consumption dd pcm 
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Table 2.— Value of nonfuel mineral production in New Mexico, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
Bernalillo ö 328, 148 W Cement, stone (crushed), clays. 
COTO ß * 317 Stone (crushed). 
Chavet- nuc i 88 1,281 W Do. 
r ume uem eu es W W Do. 
rea ae ae suavi demas qe e W Wo Do 
De Baca _______________________ W (3) 
Dona Ana 222 ⁰³ ⁰⁰ 1,004 W Stone (crushed), stone (dimension), clays. 
Kddy a ]. ee ee eee ee W W  . Potassium salts, salt, stone (crushed). 
˙¹¹RA AA A eee 119,652 W Copper, silver, gold, lime, stone (crushed). 
Guadalu de:: ea 2 Stone (crushed). 
Hardinge W W Do. 
Hidalgo ol cec LEE 164 W Silver, gold, stone (crushed), clays, lead, 
copper. 
La oce A ³ꝛ¹AAA W W Stone (crushed), salts. 
Lincoln... oo 8 241 Q) 
| OT Sy S.l dy ĩð v.. ĩͤ ß LS ee W W Clays 
e,, ß W W Stone (erushed), molybdenum. 
e ß i 854 d Stone e (crushed). 
Rio A . Y wW Stone (crushed, pumice. "M 
väl o on cria tee a ver, gypsum, copper, mies, 
Sen Juan —— Y 8 Stone (crushed), clays. MONS 
00 ( 21.740 W Gold, pumice, gypsum, stone (crushed). 
Sierra Lu Lh er Le 8 10,765 765 9,860 Silver. copper, Gold, lead 
% eS cedes W W Perlite, stone keruabech, stone (dimension). 
177177ôô˙öĩ¹51D 11,934 18,649 Perlite, molybdenum, mica (scrap). 
Torranc 90 W Stone e (crushed). 
ONO onn e d mue W W 
Valencia. o owe m Oud ee W W Perlite, stone (dimension). 
Undistributed* ___________________ 220,085 474,069 
Sand and gravel (construction) XX ,000 
ne: | i 
Mi tue EN E E *13,700 XX 
Dimension . r 6141 XX | 
Total 1429,03 517,191 | 


Eo pee 3 W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
ap 
No production of nonfuel mineral commodities was reported for counties not listed. 
“Crashed and dimension stone was produced; data not available by county. Total State values are shown separately 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
ifcludes sone 5 we ), heli (Grade-A) , d tha be ed 
some stone „ um an stones that cannot tos counties, and 
ned dy d-3 gem assign pecific es, 
"Data may not add to totale shown because of independent rounding. 
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Table 3.—Indicators of New Mexico business activity 
1982' 1983 1984P 


Employment and labor force, annual ave 
Populati e 


iol or he thousands 1,867 1,899 1,424 
Total civilian labor for ei „ œã UI In — 595 
Unemployment ___________________ „ ^ NERO 55 62 47 
Employment (nonagricultural): 
ANE cat ca ata ete y ee eh v do 26.3 21.0 21.4 
etal minibg e Se et do 5.8 4.0 3.9 
Nonmetallic minerals except fuel do 3.1 24 NA 
eee, e ß ec EE MEME] NA NA NA 
Oil and gas extraction ------------=----------- PNIS 15.4 18.0 18.3 
Manufacturing total _ - - - ---- ----------- -= -------—-— do— 34.1 34.4 36.6 
Primary metal industries do- 1.3 1.3 NA 
Stone, clay, and plas produis J A pS hey ß! do... 2.8 2.4 NA 
Chemicals an ed product: do- 7 8 NA 
dere de . sal product) do- 1.1 1.0 NA 
8 . 8 E OR 
tion ili E ADMIN : £ : 
Wholesale and //) h ³ AA ee uL do- 108.3 110.7 117.8 
Finance, insurance, real estatckk „ do- 21.9 23.2 24.5 
JJ)üüõ 8 do- 95.5 99.7 107.1 
Government and government enterprises do- 125.6 127.2 129.6 
77Yh!·᷑..k.!k.˖;“5rÜ:ͤ;öo mmö . 8 do- 473.6 479.5 6503.2 
Personal income: i | 
dd Lec NERONI ß NEIN OPE OE NER ERN ERN millions $12,749 $13,473 $14,610 
li i. ^ M "—— k 8 $9,321 $9,628 510,262 
Hours an 
average weekly hours, production workers 39.2 39.7 39.9 
6». cerninge a CFF 72 310 797 
average hourly earnings, production workers ] 
Earnings b n ea ac ad $11.15 $11.21 $11.49 
y industry: 
p ß ee E millions 3149 $154 $136 
ODAT ons sc 0 i LL wt Li e E ui d a ie do $9,458 810,294 
6 5d 8 do—- 5 $646 $1 
mung: 5 nono x do... 170 $124 $126 
Nonmetallics minerals except fuels. _._ - - - -- ----- --- --—— do- $80 m $12 
oll AMD do. _ — W 78 $86 
Oil and gas extraction E — do... W $381 2805 
Manufacturing totalll! - do_ _ __ $651 $718 
i L5 metal /// eere ee aee do... : $38 
Stone, clay, and glass products do— $50 
Chemicals and produci ß ee uc e do 315 17 23 
Petroleum and coal products do-— $42 | $42 e 
h ⁵ĩ˙ü].m. h (êè x RES do- $665 $101 67 
Transportation and public "n do... $8 915 
Wholesale and retail traded do- $1,874 $1,452 $1,591 
„ insurance, realestate _____________ ~~ ___ do- 
%% : es Lie ee E do- 1.717 $1,984 12570 
Government and government enterprises do 485 $2,104 
Construction activity: LE 
Number of private and ne publie residential units authorized _~--- $8,600 $10,742 $16,726 
Value of nonresidential construction — — millions 1159 SY 2 
Value of State road contract awards „ do 150.3 1640 2220.1 
Shipments of portland and masonry cement to and within the State 
: | thousand short tons. _- 558 610 * 628 
Nonfuel mineral production value: T | 
Total crude mineral value... 222 L2 c2 Lc LLL 2-2 millions $429.3 $517.2 $619.1 
Value per capita - - — - - - - - - - - - ee e ee e $314 $370 $435 


Preliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary da 
e of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of ‘taf from other 


"Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Jepartment of Commerce. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. t of Commerce, U.S. De t of Labor, and Constructi , and 
m b Departmen partmen Highway Heavy on Mace an 
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“W” Withheld . 
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Figure 1.—- Value of potassium salts and copper and total value of nonfuel mineral 
production in New Mexico. 


Trends and Developments. — The year 
was very difficult for the minerals industry 
of New Mexico. All of the base and precious 
metals producers (excepting perhaps one 
gold mine), all of the uranium producers, 
and most of the potash industry operated at 
or near a reported loss throughout 1984. 
The situation was little changed at yearend 
despite large investments in plant improve- 
ment, renovations, and new facilities. 

National and international conditions 
contributing to the status of mineral pro- 
duction in New Mexico were (1) competition 
from foreign producers who were subsidized 
by their own governments, (2) significantly 
lower foreign labor costs, (3) little or no 
pollution-control costs borne or required of 
foreign producers, (4) often higher grade 
ores in foreign lands, and (5) a policy of 
some foreign governments to produce, re- 
gardless of world supply and demand, in 
order to maintain domestic employment. 

Also within New Mexico, single access 
rail freight rates, high fuel and energy 
costs, and organized labor costs were factors 
of major interest to mineral producers. 

Educational programs and financial aid 
were offered to laid-off employees in the 
New Mexico potash industry by Interna- 


tional Minerals & Chemical Corp. (IMC), 
Kerr-McGee Chemical Corp. Ideal Basic 
Industries Inc.’s subsidiary Potash Co. of 
America (PCA), AMAX Chemical Corp., and 
Duval Corp. 

Non-Metallic Mining Milling and Manu- 
facturing Inc. asked the city of Lordsburg, 
Hidalgo County, for an Urban Development 
Action Grant, which the firm planned to 
use to build a chemical plant in the south- 
western part of the State. The plant would 
react sulfuric acid and fluorspar to produce 
calcium sulfate (gypsum) and hydrogen flu- 
oride. Locating a fluorspar deposit of a 
sufficient size and grade to sustain the 
operation was a problem. Such a plant 
would employ approximately 45 persons.? 

Employment.—Employment in the cop- 
per industry continued to decline. 

Members of the Carlsbad-area Interna- 
tional Brotherhood of Electrical Workers 
Local 643 voted in March 1984 to freeze 
wages for contract work for as many as 2 
years to give union members a better oppor- 
tunity to compete for contracts.* 

Environment.—The State Environmental 
Improvement Board held a public hearing 
on proposed rules and national stand- 
ards for three hazardous air pollutants— 
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Figure 2.—Principal mineral producing localities in New Mexico. 


asbestos, beryllium, and mercury. Regula- 
tions proposed would cover new, large air 
pollution sources and were being written to 
allow the State to assume enforcement 
authority from the Federal Environmental 
Protection Agency (EPA). New Mexico re- 
quired that new powerplants, sulfuric acid 
plants, and metal processing plants meet 
EPA standards, but the State had no en- 
forcement authority. | 

In early 1984, the EPA issued a rule 
limiting particulate emissions from new 
plants started after August 24, 1982. The 
rule limited the concentration of particu- 
lates in stack emissions to 0.05 gram per 
cubic meter, based on the use of the best 
demonstrated technology, which, in this 
case, is high-energy wet scrubbers.* 


Exploration Activities.—Mineral explo- 
ration activity in the State in 1984 was even 
slower than in 1983. Gold and silver were 
the main targets. 

Boliden Minerals Inc. did some offset 
drilling at its Pinos Altos property near 
Silver City. 

Challenge Mining Co. and Cordex Explo- 
ration Co. (a Canadian joint venture group, 
with headquarters in Reno, NV) explored 
the Mogollon District in Catron County. 
Challenge had maintained an aggressive 
drilling and evaluation program in the area 
since 1977. Cordex Exploration moved into 
the Mogollon District in June, concentrat- 
ing its efforts on properties previously held 
by St. Joe American Corp. 

Dynapac Inc. of Santa Clara, CA, explor- 
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ed its 290 placer claims on and near the 
Ladder Ranch property in the Las Animas 
(Hillsboro) mining district. Exxon Minerals 
Co. was active in Dona Ana County. 

Federal Resources Corp. of Salt Lake 
City, UT, participated in a joint venture 
with Phelps Dodge Corp. and Westar Re- 
sources Inc. at Phelps Dodge's Lordsburg 


property; a drilling program delineated. 


about 450,000 metric tons of material suit- 
able for smelter flux.* 

FRM Minerals Inc. completed drilling 
silver-gold targets in the Winston-Chloride 
area. The company planned some develop- 
ment work. 

Long Lac Exploration Inc., a wholly own- 
ed subsidiary of Lac Minerals Ltd. of Cana- 
da, continued to evaluate a 34-square-mile 
area on the Ortiz Mine Grant, including 
Lukas Canyon, that had been acquired from 
Conoco Inc. in 1983. 

Phelps Dodge's Small Mines Div. evalu- 
ated the Virtue Group of claims, about 1-1/2 
miles northwest of Tyrone in the Little 
Burro Mountains, Grant County. The divi- 
sion hoped to locate deposits of precious- 
metal-bearing flux; initial sampling and 
exploratory work were said to be encourag- 


ing. 

Santa Fe Mining Inc., the exploration 
arm of SF Minerals Corp., in turn a subsid- 
iary of Santa Fe Southern Pacific Corp., 
continued to explore and develop existing 
mines in northern and southern New Mexi- 
co for precious and base metals and coal. 
The company surface-drilled a massive sul- 
fide deposit in the old Pecos Mine area of 
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the Sangre de Cristo Mountains.” 

Legislation and Government Pro- 
grams.—The royalty rate on potash produc- 
tion was revised from 5% to the Federal 
rate of 2% to 5%, effective January 1, 1984. 

New Mexico and seven other Western 
States filed an Amicus Curiae Brief in 
December 1984 in the Ninth U.S. Circuit 
Court, asserting that States were partners 
with the Federal Government in regulating 
mining activities on Federal lands and 
could require a mining company to secure a 
State permit before operating on Federal 
land, even though the U.S. Forest Service 
had approved a plan of operations.“ The 
court’s decision, however, denied State and 
county governments the right to permit and 
regulate mining operations on Federal 
lands. 

The 3,968-acre Bisti Badlands and the 
23,872-acre De-na-zin were designated “wil- 
derness" areas by the U.S. Congress on 
October 30, the first areas to be so named in 
New Mexico. The areas are in the heart of 
the coal-rich San Juan Basin, northwestern 
New Mexico. 

In a decision that may have far-reaching 
implications for mining operations on Indi- 
an reservations, the Ninth U.S. Circuit 
Court of Appeals in San Francisco ruled on 
April 17 that the Navajo Tribe does not 
need Federal approval to tax companies 
holding mining leases on reservation lands.* 

The first phase of a study of silver and 
gold deposits in New Mexico was completed 
and a report published by the New Mexico 
Bureau of Mines and Mineral Resources. 10 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


During the year, no placer mines were 
operated; however, 14 gold-silver-copper 
lode mines reported output. Six lode mines 
were in Grant County, two in Hidalgo 
County, one each in Sandoval and Santa Fe 
Counties, and four in Sierra County. Grant, 
Hidalgo, and Sierra Counties produced all 
three metals. Sandoval County produced 
silver and copper, and Santa Fe County 
produced gold. Operations at which metals 
were recovered only from tailings or precip- 
itates were not counted as producing mines. 
Lode material was processed to recover gold 
by cyanidation, by acid leaching (vat, tank, 
and heap), and by smelting of concentrates. 

The State Bureau of Mine Inspection, 
Division of New Mexico Energy and Miner- 


als Department, listed the following active 
mills and smelters in 1984: Challenge mill, 
Challenge of Deming, Catron County; 
Homestake mill, Homestake Mining Co., 
Cibola County; Ivanhoe Concentrator mill, 
Chino Mines Co., Grant County; Tyrone 
mill, Phelps Dodge, Grant County; St. Cloud 
mill, St. Cloud Mining Co., Sierra County; 
and Molycorp. mill, Molycorp Inc., Taos 
County.” 

Copper.—The U.S. copper industry con- 
tinued to retrench and to make major 
efforts to lower operating costs. Average 
copper prices dropped to their lowest clos- 
ing price, $0.595 per pound, in almost 2 
years on the Commodity Exchange (COM- 
EX) on June 20, 1984, continuing the gradu- 
al price decline of the spring of 1984. 

Some analysts attributed as much as 1596 


THE MINERAL INDUSTRY OF NEW MEXICO 


of the decline in price for copper to the 
strength of the dollar against most curren- 


cies. 

Boliden Mineral AB of Sweden approved 
$4.8 million for additional underground 
work at Pinos Altos, north of Silver City.“ 
Earlier, underground exploration along a 
decline went no deeper than 100 meters 
from the entry; the company planned to 
explore at a depth of about 150 meters. 

Boliden was in its second year of investi- 
gations at the Pinos Altos copper-zinc- 
silver deposit, under a 3-year option from 
Exxon. When the agreement with Exxon 
was announced in the spring of 1982, about 
7 million tons of ore, grading about 2.5% 
copper, 3.5% zinc, and 2.5 ounces of silver 
per ton, already had been delineated. 

Boliden completed a one-time sale of 
about 8,000 metric tons of chalcopyrite ore, 
containing about 296,000 pounds of copper, 
to Chino Mines' concentrator at Hurley, 
late in 1984. The ore had been stockpiled at 
the minesite north of Silver City, Grant 
County, and was moved so that a new 
decline could be extended about 200 feet. 

Late in 1984, Boliden contracted with J. S. 
Redpath Corp., Tucson, AZ, to drive about 
4,000 feet of new workings into the lower 
ore zone at Pinos Altos and to bore an 800- 
foot ventilation hole. Additional explora- 
tory drilling was to be done from the new 
decline. In early 1985, Boliden was to file an 
operations plan with the Gila National 
Forest to dispose of mill tailings in an 
arroyo near the underground mine. 

Chino Mines, a partnership of Kennecott 
(a subsidiary of Standard Oil Co. of Ohio 
(Sohio) and of Mitsubishi Metal Corp. (a 
subsidiary of Mitsubishi Corp. of Japan), 
produced about 96,600 metric tons of copper 
during 1983 and 88,000 in 1984, according to 
the 1984 Sohio 10K Annual Report submit- 
ted to the Securities and Exchange Commis- 
sion. 

In 1984, Kennecott's modernization pro- 
gram, designed to reduce operating costs 
and increase capacity at Chino Mines, was 
completed; a new concentrator had become 
fully operational in 1983, and the rebuilt 
smelter became operational in late 1984. 

The concentrator at Chino Mines, rated 
in 1983 at 37,500 tons of copper ore per day, 
actually achieved about 40,000 tons per day, 
and plant engineers determined that capac- 
ity could be increased to 42,500 tons per day 
by early 1985. The average grade of ore 
mined in 1984 was 0.88396 copper, slightly 
higher than that of either 1983 or 1982. 
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In late April 1984, Chino Mines shipped 
some of its copper concentrates to a Mitsu- 
bishi smelter in Japan. By the end of May, 
shipments cleared up the large inventory 
that had developed during the construction 
of the new, larger concentrator. Kennecott's 
share of concentrates was shipped to the 
Garfield smelter in Utah. 

At Chino's Hurley smelter, construction 
was ahead of schedule, and the older rever- 
beratory furnace was shut down for the last 
time on September 4. The new INCO flash 
furnace was first charged with concentrate 
October 15. It nearly doubled Chino's capac- 
ity and brought the plant into environmen- 
tal compliance by capturing more than 9096 
of SO. gases. 

Phelps Dodge reported its third year of 
financial losses in 1984, and was forced to 
sell off or trim marginal operations and 
implement new technologies. Among these 
changes were the expansion of its solvent 
extraction-electrowinning (SX-EW) plant at 
Tyrone, Grant County, and a major rebuild- 
ing of its INCO flash furnace at Playas, 
Hidalgo County. 

Production of electrowon copper began at 
Tyrone in April 1984, just 13 months after 
initial groundbreaking and about 5 weeks 
ahead of schedule. The first shipment of 
high-purity copper cathodes left the plant 
April 17, and by May, a daily production 
rate of 90,000 pounds was attained.'* The 
finished product was trucked to the firm's 
El Paso, TX, refinery. 

Although the Tyrone SX-EW plant, op- 
erated by Burro Chief Copper Co., cannot 
recover any gold or silver, it did achieve 
better copper recovery than traditional 
leaching-precipitation techniques and was 
highly labor efficient; only 16 persons were 
required to operate the plant around the 
clock. SX-EW copper was produced for as 
little as 28 cents per pound, about 50% of 
the cost by conventional mining and smelt- 
ing. According to the Phelps Dodge 1984 
annual report, the firm started an esti- 
mated $30 million program to double SX- 
EW capacity by 1986, by adding 72 electroly- 
tic cells to the earlier group of 84 cells. 

The Hidalgo smelter, 10 miles south of 
Playas, underwent major overhaul and im- 
provements during the year. About 1.64 
billion pounds (743,904 metric tons) of cop- 
per had been produced in the plant's INCO 
furnace without any major repair during 
the 6-year campaign that began in July 
1978. In July 1984, the plant was shut down 
for a scheduled 14-week overhaul to rebuild 
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the flash furnace, replace fire brick, and 
make general repairs and improvements to 
other parts of the facility, including the 
electrostatic precipitators and acid plant. 
Newly installed concentrate burners were 
designed to use a higher percentage of coal 
in the fuel mixture. The $27 million over- 
haul was expected to generate substantial 
unit-cost savings. 

The inactive Copper Flat porphyry copper 
deposit in western Sierra County, 4 miles 
northeast of Hillsboro, continued temporar- 
ily under the ownership of Quintana Miner- 
als Corp., of Tucson, and its partner, Phibro 
Mineral Enterprises Inc., of New York. 
Geologic studies during the development of 
this small, low-grade porphyry copper de- 
posit, followed by engineering studies and 
estimates on capital and operating costs, 
were described in the literature. 

After keeping the Copper Flat operation 
on standby since the spring of 1982 in the 
hope of better metal prices, Quintana and 
Phibro turned the property over to the 
Canadian Imperial Bank of Commerce in 
Toronto, Canada, and First City National 
Bank of Houston, TX.” 

Sharon Steel Corp. (formerly known as 
UV Industries/U.S. Smelting & Refining 
Co.) did not operate its Continental Mine at 
Fierro, Grant County. 

Gold.—In 1984, 11 operations (see “Sil- 
ver" section for names) in New Mexico 
produced gold. Only Gold Fields Mining 
Corp.'s Ortiz Mine, of the 11 gold producers, 
did not also report silver values. Gold out- 
put was higher by nearly 696 than in 1983, 
but total value fell about 10%. 

Federal Resources and its two partners, 
Phelps Dodge and Westar Resources, pro- 
duced precious-metal-bearing siliceous flux- 
ing ores at a surface mine near Lordsburg, 
Hidalgo County, but recorded a net loss of 
$411,000 in the quarter ending January 31, 
1985. The net loss compared with a $402,000 
net loss for the corresponding period ending 
January 31, 1984. The partners expected to 
suspend operations in the spring of 1985, as 
smelter returns were failing to justify con- 
tinued operation." 

Maintaining careful control of ore grade, 
Gold Fields mined and processed 914,000 
short tons of ore and produced 39,900 troy 
ounces of gold, valued at $15.6 million, at its 
Ortiz surface mine, Santa Fe County. In the 
period 1980-84, 158,000 ounces of gold was 
produced, according to Gold Fields Ameri- 
can Corp.’s 1984 annual report, although 
mining costs increased and metallurgical 
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recovery fell to about 80% because of in- 
creased sulfide mineralization in the ore.“ 
Gold Fields operated the mine under a 
series of temporary permits effective until 
May 20, 1985, and sought changes to bring 
the mine into conformity with the Environ- 
mental Improvement Division and County 
Hydrologist requirements. 

The Goldfield Corp., a Melbourne, FL, 
firm reported a $1.8 million operating loss 
from its St. Cloud-U.S. Treasury Mines in 
the Black Range, near Chloride, Sierra 
County. In an effort to curtail losses, as ore 
grade decreased concurrently with metal 
prices, monthly production was cut back 
50% in August to 5,000 tons. Nevertheless, 
total tonnage mined at the St. Cloud-U.S. 
Treasury in 1984 increased 10% over that of 
1983 to 95,914 short tons. Tonnage mined 
during 1984 averaged 0.87% copper, 5.3 
ounces silver, and 0.034 ounce gold. Approx- 
imately 4% of the year’s output was shipped 
directly to ASARCO Incorporated’s El Paso, 
TX, smelter for use as siliceous flux.” 

Iron Ore.—Sharon Steel continued to 
ship magnetite concentrates from its stock- 
pile at Silver City. Shipments were signifi- 
cantly higher than in 1983. The magnetite 
was a byproduct of copper ore produced at 
the Continental Mine, which was closed in 
May 1981. 

Molybdenum.—New Mexico ranked 
fourth among seven States in the Nation 
producing molybdenum concentrate. Aver- 
age value increased to $3.47 per pound, 
about 6% higher than that of 1983. By 
yearend 1984, the molybdenum outlook had 
not improved. 

Three companies produced molybdenum 
disulfide (MoS,) during 1984: Chino Mines; 
Unocal Corp.’s Molycorp, Questa Div.; and 
Quivira Mining Co. (a subsidiary of Kerr- 
McGee), which recovered small amounts of 
molybdenum as a byproduct of uranium- 
vanadium mining and milling. 

Chino Mines started up its new molybde- 
num circuit at Hurley in July. Among the 
new processing techniques investigated dur- 
ing the year to reduce treatment costs was 
the use of nitrogen in place of oxygen in the 
flotation circuit. Use of an inert gas such as 
nitrogen was expected to extend the life of 
flotation reagents (which oxidize quickly), 
resulting in substantial cost savings. 

In December 1984, Molycorp was produc- 
ing 12,000 short tons of molybdenum ore per 
day and employed about 850 people.” By 
1986-87, the company expected the mine to 
employ about 900 people and produce 
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about 18,000 tons of ore per day. Explora- 
tion at adjacent Goat Hill increased esti- 
mated reserves to 131 million tons, grading 
about 0.294% MoSs. According to Unocal's 
annual report, improved ore recovery, 
higher-than-expected ore grade, and effec- 
tive cost control programs made Questa's 
operation one of the most efficient in the 
United States. Questa, once again New 
Mexico's leading producer—and the third 
largest molybdenum mine in the world— 
produced 10,504,000 pounds of molybdenum 
in concentrates during the year. 

The Bureau of Land Management (BLM) 
office in Taos released in mid-February an 
environmental analysis on Molycorp's pro- 
posed Guadalupe Mountains tailings proj- 
ect, which would be on Federal land. Questa 
Mine had been using a tailings site on 
private land 1/2 mile east of Guadalupe 
Mountain, but the site had capacity for only 
several more years' use. Environmentalists 
contemplated legal action to force BLM to 
prepare a full-scale environmental impact 
statement for the proposed tailings site on 
Federal land, but BLM felt the proposal had 
been adequately addressed in the environ- 
mental analysis report. 

Molycorp also must meet State Environ- 
mental Improvement Division  water- 
discharge standards before construction of 
the tailings project can begin. 

Employees of Questa Mine received stock 
in the mine's parent company, Unocal, as 
part of their new contract. Unocal was to 
purchase for each employee shares worth 
0.5% of 1% of the employee's salary in 
1984. 

Quivira Mining laid off 277 employees 
from its Ambrosia Lake uranium-vana- 
dium-molybdenum mining and milling op- 
erations near Grants, reporting a $5.4 mil- 
lion loss for the first half of 1984, compared 
with a loss of $1.7 million for the first half of 
1983, and reducing the work force to about 
430 persons from a 1982 high of 1,000. 
The layoffs were stated to be necessitated 
by continuing delays in getting nuclear 
powerplants operational and by depressed 
uranium prices. 

Quivira Mining produced molybdenum 
only because, by agreement with the Envi- 
ronmental Improvement Division, it was 
required to reduce the MoS, content of the 
uranium tailings. Tailings from the U;O, 
circuit were split—50% went directly to the 
tailings dump and 50% was sent through 
the molybdenum circuit. Quivira Mining 
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processed 531,000 short tons of uranium ore 
during 1984 and from this amount recover- 
ed about 75,000 pounds of MoS,.** 

Silver.—Silver production was 10.5% 
higher in 1984 than in 1983; total value, 
however, plunged more than 21%. Eleven 
mines recorded silver production. In 
decreasing order of output, the top four 
were Phelps Dodge’s Tyrone Mine, The 
Goldfield Corp.’s St. Cloud Mine, Resources 
America Corp.’s Great Republic Mine, and 
Volcano Mining Co.’s Campbell Mine. The 
11 mines were in Grant, Hidalgo, Sandoval, 
Santa Fe, and Sierra Counties. All but 
Bland Mining’s Washington Claim were 
also gold producers. : 

Tin.—No tin was reported produced in 
New Mexico; however, interest in tin min- 
ing in the Black Range, Catron County, has 
been high. The most recent operation, 
though idle in recent years, was Getman 
Tin Inc.'s Hiawatha placer and lode mine. 

Tungsten.—The Bit by Bit Mine reported- 
ly mined and treated tungsten ore in 1984. 
The ore mineral was scheelite. All the 
recovered concentrate, containing nearly 
52% WO;, was sold to Umetco Minerals 
Corp., a subsidiary of Union Carbide Corp. 
No other tungsten output has been recorded 
from New Mexico in the past decade, and 
almost none was recorded in earlier times 
through 1954.27 

Natural scheelite concentrate, if nodul- 
ized, is ideal for direct addition to steel 
melts. Tungsten carbide and alloys impart 
hardness, wearability, and other desirable 
qualities to steel products.: 

Vanadium.—At yearend, Quivira Mining 
anticipated closing what was once the larg- 
est uranium-vanadium mining and milling 
operation in the Nation, at Ambrosia Lake, 
McKinley County, in early 1985. Its closure 
would leave only seven uranium mills in 
the United States, most operating on a 
curtailed basis. 

Three mining companies, Western Nucle- 
ar Inc., Energy Fuels Nuclear Inc., and 
Uranium Resources Inc. planned to file suit 
in U.S. District Court against the U.S. 
Department of Energy, charging that its 
policies had encouraged foreign uranium © 
imports and caused the collapse of the U.S. 
uranium industry.” 

Zinc.—Zinc deposits at Hanover in Buck- 
horn Gulch and at the Groundhog Mine at 
Vanadium, both in Grant County, were 
considered for development but no ore was 
produced. 
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The New Mexico Energy and Minerals 
Department, Bureau of Mine Inspection, 
listed 21 active industrial minerals mills in 
1984, in Bernalillo, Cibola, Eddy, Luna, Rio 
Arriba, Sandoval, Santa Fe, Socorro, and 
Taos Counties. The mills processed clays, 
. gypsum, perlite, potash, pumice, and salt. 


Cement.—Portland cement output in- 


creased about 1596 and total value rose 1696 
over figures for 1983, owing to greater 
activity in the construction fields. Masonry 
cement output remained level with that of 
1983, but value rose nearly 9%. 

Ideal Cement Co., a subsidiary of Ideal 
Basic, operators of New Mexico's only ce- 
ment plant, at Tijeras in Bernalillo County, 
reported a loss from continuing operations 
of $2.1 million (down substantially from the 
1983 loss of $12.7 million), according to the 
firm's 1984 annual report. Ideal Basic sold 
its Tijeras plant in December 1983 to Gener- 
al Electric Credit Corp. (GECC) for $53 
million and leased back the plant from 
GECC for 20 years; after 20 years, the lease 
may be renewed. 

A test project on U.S. Highway 180 (New 
Mexico 62) between Carlsbad and Hobbs in 
extreme southeastern New Mexico was the 
first major concrete highway project in the 
State since 1976, and was the first major 
test of concrete in highway use in 7 years. 
The project was developed to study the 
comparative maintenance requirements of 
asphalt and portland cement concrete pave- 
ments in this particular New Mexico 
environment. 

Clays.—Clays sold or used in the State 
increased 34% in total volume and 24% in 
total value. Five companies each operated a 
single pit in 5 of the State's 33 counties; 3 
of the pits produced common clay and shale, 
and 2 produced fire clay. 

Common clay and shale output increased 
36% over that of 1983; average value was 
$2.04 per short ton, compared with $1.98 in 
1983. Fire clay output was about 19.5% less 
than in 1983; average value was $6.11 per 
short ton in 1984, compared with $9.01 in 
1983. 

In decreasing order by volume, clays were 
used for face brick, roofing granules, refrac- 
tory grogs, and quarry tile. 

United Desiccant, a division of United 
Catalysts Inc., of Louisville, KY, and a 
member of the Siid-Chemie Group of Mu- 
nich, Federal Republic of Germany, opened 
a new facility at Belen, Valencia County, to 
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produce desiccant clay products from Ari- 
zona bentonites. 

Gem Stones.—Gem stone production in 
1984 was estimated by the U.S. Bureau of 
Mines to be at the same level as that of 
1983. The New Mexico Bureau of Mine 
Inspection stated, however, that no active 
turquoise mines have been registered and 
that no one has commercially mined tur- 
quoise in New Mexico since 1982.3 

The most recent turquoise mining was at 
Turquoise Hill and Mount Chalchihuitl, 
north of Cerrillos, Santa Fe County. Older 
sources were in the Burro Mountains, 6 
miles south of Tyrone, and the Eureka 
District on the eastern side of the Little 
Hatchet Mountains, near Hachita, both in 
Grant County, and at Orogrande in the 
Jarilla Mountains, Otero County. | 

Gypsum.—Crude gypsum production in- 
creased a significant 88.2% over that of 
1983; however, the average value declined 
from $6.01 per short ton in 1983 to $5.10 in 
1984. In Sandoval County, White Mesa Gyp- 
sum Co., a subsidiary of Pomeroy Inc., and 
Ernest Teeter, at the San Felipe Mine, were 
producers; in Santa Fe County, Western 
Gypsum Co. mined gypsum at Rosario. Ad- 
ditionally, Western Gypsum and Allied 
American Gypsum Co., of Albuquerque, also 
calcined gypsum; calcined gypsum value 
rose to an average of $20.39 in 1984. Late in 
the year, Centex Corp. of Dallas, TX, pur- 
chased Allied American Gypsum's wall- 
board plant at Albuquerque and the White 
Mesa gypsum mine and crushing plant, 30 
miles north of Albuquerque in Sandoval 
County. The yearend purchases were re- 
named the Centex American Gypsum Co. 

Mica.—Mineral Industrial Commodities 
of America Inc. (M. I. C. A.), Santa Fe, was 
one of the Nation's five leading producers of 
scrap (flake) mica; it was also a leading 
producer of ground mica. Its mill in Rio 
Arriba County employed 20 workers.” 
M. I. C. A. s production in Taos County in- 
creased by 18.7% over that of 1983. | | 

Perlite.—Production of crude perlite ore 
increased almost 995 to 567,000 short tons 
in 1984; five mines in the State accounted 
for 87% of the Nation's total production and 
84% of the total processed perlite sold and 
used. Producers were Grefco Inc., in Socorro 
and Taos Counties, and Manville Products 
Corp.,“ Silbrico Corp., and United States 
Gypsum Co. in Taos County. 

Potash.—Five companies produced pot- 
ash in the State, at least intermittently, 
from underground, bedded sylvinite and 
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langbeinite deposits east of Carlsbad. The 
companies were AMAX Chemical, Duval, 
IMC, Kerr-McGee, and PCA. New Mexico 
potash producers accounted for 89% of the 
Nation's total production. 

All companies produced at reduced levels 
but were on normal work schedules for the 
year until December 3 when AMAX Chemi- 
cal temporarily closed to reduce inventor- 
ies. Much of its 433-person work force was 
laid off until January 29, 1985. The closure 
was attributed to depressed market condi- 
tions, including substantial worldwide in- 
ventories that resulted in a significant de- 
crease in the price of potash. High rail- 
freight rates and relatively poor fertilizer 
sales, owing to Federal farmland withdraw- 
al programs coupled with a poor agricultur- 
al season, were other problems faced by 
the industry. AMAX Chemical anticipated 
some recovery in the market as the spring 
1985 fertilizing season approached. 

Early in 1984, AMAX Chemical and Kerr- 
McGee brought a lawsuit against the Demo- 
cratic Republic of Germany, Israel, the 
Soviet Union, and Spain for illegally dump- 
ing potash into U.S. markets at unfair 
prices. One foreign potash exporter not 
involved in the dispute was Canada, which 
supplied 90.3% of the total U.S. imports in 
1984. 

The U.S. Department of Commerce im- 
posed temporary import duties on potash 
coming in from Israel and Spain, beginning 
June 27, 1984. Commerce found both coun- 
tries to be subsidizing their potash indus- 
tries, and, to offset those subsidies, an 
8.71% duty was placed on Israeli imports 
and a 7.54% duty on Spanish imports. 
These import duties, however, were subse- 
quently dropped by order of the U.S. Inter- 
national Trade Commission. 

For sale at yearend were the AMAX 
Chemical sylvinite mine and mill, the Du- 
val langbeinite mine and mill, the Kerr- 
McGee sylvinite mine and mill the Mis- 
sissippi Chemical sylvinite mine and mill, 
which had been closed since January 1983, 
and the National Potash Co., which had 
been closed in February 1982. 
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Pennzoil Co.'s subsidiary, Duval, put its 
potash operation near Carlsbad on the sales 
block in November. The decision followed 
Pennzoils decision to take a one-time, 
aftertax $67 million writedown in the 
fourth quarter. 

IMC, in its 1985 annual report for the 
fiscal year ending June 30, 1985, stated that 
its 1985 potash ore reserves in New Mexico 
amounted to 187 million metric tons, down 
from 192 million tons at June 30, 1984. The 
average combined K,O content for both 
years was 10%. 

IMC developed a commercial process for 
producing large granular size particles of 
potassium sulfate at its Carlsbad operation, 
enabling the firm to provide key fertilizer 
markets with potassium sulfate products 
having superior physical and chemical 


properties. 


The Kerr-McGee plant employed about 
895 people in 1983 and represented about 
18% of the remaining U.S. potash capacity. 
The facility produced about 3 million tons of 
ore each year. 

PCA reduced operating costs and improv- 
ed operating efficiency at its aging Carlsbad 
facility, which, combined with higher ore 
grades and somewhat higher prices, re- 
sulted in the first operating profit at its 
Carlsbad mine in 3 years? The firm 
shipped 786,000 tons of potash from its 
Carlsbad operation in the last half of 1984. 
The potash-bearing deposits amounted to 18 
million tons, but would not be considered 
ore reserves unless market prices increased 
or production costs were reduced, according 
to Ideal Basic's 1984 annual report. Ideal 
Basic decided in November 1984 to put the 
property on the market in early 1985. 

An updated potash map became available 
in mid-June from the Roswell District Of- 
fice of the BLM. The map identified potash 
ore deposits northeast of Carlsbad and was 
compiled from the drill log data of 1,918 
holes within the 365,488-acre Known Potash 
Leasing Area. The map was to ensure prop- 
er multiple mineral development in the 
designated potash area and to provide pro- 
tection for oil, gas, and potash lessees.** 
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Table 4.—Production and sales of potash in New Mexico 
(Thousand metric tons and thousand dollars) 
TOU ae Marketable potassium salts 
(mine production) Production Sold or used 
Penod K320 K20 K30 
Gross ; Gross 2 Gross : 
à uiva- À uiva uiva- Value“ 
weight ant weight ant weight ent 
1983: 
January ) une 6,562 851 1,251 653 1,995 717 96,900 
July-December |... 5,878 748 1,129 561 1,129 560 TT, 800 
Total?) 12,440 1,600 2,380 1,214 2,525 1,278 174,700 
1984: 
January June 7,209 973 1,434 733 1.575 801 118,000 
July-Deceme rr 5,884 725 1.302 655 1,225 618 86,100 
Total" a eee ee 13,093 1,697 2,185 1,388 2,199 1,418 204,100 
!Sylvinite and langbeinite. 
3F o. b. mine 


*Data may not add to totals shown because of independent rounding. 


Pumice.—New Mexico pumice producers 
accounted for more than 26% of U.S. pro- 
duction. Four companies processed pumice 
in Rio Arriba, Sandoval, and Santa Fe 
Counties. In order of quantity mined, the 
firms were Copar Pumice Co. Inc. and 
General Pumice Corp. both at Espanola; 
Utility Block Co. Inc., at Ponderosa; and 
American Pumice Co., at Santa Fe. Average 
value of pumice was $9.62, down from $9.70 
in 1983. New Mexico pumice was used in 
building and decorative blocks, for abrasive 
uses, and in concrete aggregate. 

Salt.—Four companies produced evapor- 
ated salt in Eddy and Lea Counties. In 
decreasing order of output, the companies 
were United Salt Corp., Pioneer Water Co. 
Inc, New Mexico Salt & Mineral Corp. 
(formerly called SPN Dismantling Inc.), and 
Williams Brine Service. Total value and 
quantities produced increased about 1496 


and 16%, respectively, in Eddy County, and 
about 46% and 34%, respectively, in Lea 
County, over those of 1983. Solar salt was 
sold for an average of $13.57 per short ton, 
$0.38 less than in 1983. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Compared with estimated figures for 
1983, New Mexico produced 19% more con- 
Struction sand and gravel in 1984. Of 33 
counties in New Mexico, 27 produced con- 
struction sand and gravel. Ninety-six firms 
and highway departments operated 122 pits 
and transported 92% of the output by truck; 
the balance was not transported. 


Table 5.—New Mexico: Construction sand and gravel- 
sold or used in 1984, by major use category 


Concrete )/))VãͤöĩsV%˙äbD 8 
Plaster and gunite aand ss 
Concrete products... x cc ccc co - 
Asphaltic concrete 
Road base and covering) 


Includes road and other stabilization (cement and lime). 
2Includes other unspecified uses 


tity Val Val 
nerd ue ut 
short tons) (thousands) per ton 
EI EM 1,915 $6,944 $3.31 
F 101 248 2.45 
5 1 2 1.73 
. 1,362 2,765 2.03 
V 2,785 7,318 2.63 
ann DOE 425 738 174 
% 1,715 4,974 2.80 
„ 28,363 22,389 2.68 


Pata do not add to total shown because of independent rounding. 
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Twenty-eight percent of the operators 
each produced more than 100,000 short tons 
of product; Springer Building Materials 
Corp. was the State's top producer from its 
Sandia Vista pit in Bernalillo County. 

About one-third of the State's output was 
used for road base and coverings and road 
stabilization. Construction sand and gravel 
also was used for concrete aggregates, 
unspecified uses, asphaltic concrete, fill, 
plaster and gunite sands, and concrete prod- 
ucts. Values ranged from $1.73 per short 
ton for sand and gravel used in concrete 
products to $3.31 per short ton for that used 
in concrete aggregates. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Estimated volume of crushed 
stone decreased from that of 1983, but 
estimated value increased about 12%. 

Dimension.—New Mexico dimension 
stone output and value increased 5.6% over 
those of 1983. 

Sulfur (Recovered).—Elemental sulfur 
was recovered from natural gas and petrole- 
um refinery operations in Lea, Eddy, San 
Juan, and Roosevelt Counties. Producers in 
Lea County, ranked first among the four 
counties, were El Paso Natural Gas, at Jal 
and Eunice; Northern Natural Gas Co., at 
Hobbs; Phillips Petroleum Co., at Buckeye; 
and Warren Petroleum Co., at Monument. 
Production in Lea County amounted to 
21,173 metric tons. Total production in the 
State rose about 5% over that of 1983 and 
1.6% over that of 1982, but fell short of the 
1981 production level by 8.7%. 
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Commodity and company 


Cemen 
Ideal Basic Industries Inc., Ideal 
Cement Co. (Tijeras plant)! 
ln ^i Paso Brick Co. Ine 
New Mexico Brick Co. Inc., doi 
business as Kinney Brick Co. Inc. 
Co : 
Chino Mines Co., a Kennecott- 
Mitsubishi Metal Corp. 


partnership. 
Phelps Dodge Corp., Tyrone Branch? 


The A E Corp. (St. Cloud Min- 


ing Co 


Gypsum 
Allied American Gypsum Co 


Western Drywall Suppl Co., a subsidiary of 
sy, at Co Inc. 


e Pomeroy ney ) 


‘Mineral Industrial Commodities of 
America Inc. 
Molybdenum: - 
Molycorp Inc., a division of Unocal 
Corp. (Questa Div.) 
Quivira Os Be Sete 
Perlite: 


Grefco Inc., a subsidiary of General 
Refractories Co. 


Manville Sales Corp., a division of 
Manville Products ‘Corp. 

Silbrico Cork 

United States Gypsum Co... 


Potash 


os Corp., a subsidiary of Pennzoil 
International Minerals & Chemical 


Kerr-McGee Chemical Corp., a 
subsidiary of Kerr-McGee Corp. 


Potash Co. of America, a subsidiary 
of Ideal Basic Industries Inc." 
Pumice: 
American Pumice Co., a division of 
Beatrice Foods Co. (Rhodes Pum- 


Salt: 
United Salt Cord 
Pioneer Water Co. Ine 


Sand and gravel: 
Albuquerque Gravel Products 


Springer Building Materials Corp_ — 


Stone: 
Peter Kiewit Sons Co 


1 Also clays and stone. 
2Also silver and molybdenum. 
3 Also silver, gold, sandstone. 
“Also silver. 
5 Also salt. 


Address 


Box 8789 
Denver, CO 80201 


Box 12336 
El Paso, TX 79912 
Box 1804 


100 Prosperity Ave. SE. 
Albuquerque, NM 87102 


Hurley, NM 880438 


Drawer B- 

ne, NM 88065 
65 East Nasa Blvd. 
Suite 101 
Melbourne, FL 32901 


Box 6345, Station B 
Albuquerque, NM 87197 
Box 2636 


Sante Fe, NM 87501 
10147 North 2d St. 
Albuquerque, NM 87114 


Box 2403 
Santa Fe, NM 87501 


Box 308 
Antonito, CO 81120 
Box 338 
Antonito, CO 81120 
Box 367 
Antonito, CO 81120 


Box 216 
Grants, NM 87020 


Oklahoma City, OK 
102 


Box 4305 

Santa Fe, NM 87502 
Box 

Eapanola, NM 87532 
Santa Fe, NM 87502 


Eunice, NM 88321 


Box 829 

Albuquerque, NM 87103 
wer S 

Albuquerque, NM 87103 


Box 521 
Littleton, CO 80120 
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Table 6.—Principal producers 


Type of activity 


Open pit mine, flota- 
tion mill, precipita- 
tion plant, smelter. 

Open pit mine and mill 


Underground mine, 
flotation mill. 


and 
vellboard plant. 
Open F pit and wallboard 


Underground mine and 

ü 3 x pe 
nderground mine 
and mill. 


Open pit mines; crush- 


Open pit mine and 
crushing plant. 


Underground mine and 


Dredge and plant 
Pit and stationary 


County 


. Colfax and Union. 


The Mineral Industry of 
New York 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the New York State Education 
Department, New York Geological Survey, for collecting information on all nonfuel 


minerals. 


By Donald K. Harrison: 


The value of New York's nonfuel mineral 
production in 1984 was $612.5 million, an 
increase of $109 million over that of 1983. 
Leading mineral commodities produced in 
terms of value were portland cement, crush- 
ed stone, salt, construction sand and gravel, 
zinc, lime, wollastonite, and dimension 
stone. Nationally, the State ranked 12th in 
the value of nonfuel minerals produced. 


New York was the only State in which 
emery was mined and accounted for most of 
the Nation's wollastonite production. The 
State ranked first in the production of 
synthetic calcium chloride and synthetic 
graphite; second in zinc; third in salt, pri- 
mary aluminum, selenium, and garnet; and 
fourth in talc and lead. 


Table 1.—Nonfuel mineral production in New York! 


1983 1984 
Value Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
))))” Lh eire er thousand short tons 371 $869 543 $2,435 
Gem stones NA 30 NA 30 
Lead (recoverable content of ores, etc. metric tons. _ 1,299 621 W W 
)))öõÜõÜĩöÜöÜ ð⅛ð ( mee 88 thousand short tons 18 W W W 
oy Sous et M ß 48 4,859 100,119 5,644 123,755 
Sand and gravel: 
Construction 2.202.332 ot ee ee Es ee do... *18,700 54, 200 25,968 80,866 
Industrial. -o oco d 8 do____ W W 25 260 
9 (recoverable content of ores, etc.) thousand troy ounces- 33 379 W W 
tone: 
Crushed____________________ thousand short tons... 731,991 7134,752 €33,100 €135,000 
Dimension -------------------——-——-——-— do- 24 4,310 215 24, 271 
Zinc (recoverable content of ores, etc.)) metric tons. _ 96,748 51,783 W W 
Combined value of cement, clays (ball clay), emery, garnet (abrasive), 
gypsum, lime, talc, titanium concentrate (ilmenite), wollastonite, 
and values indicated by symbol W____________________ XX 156,351 XX 265,873 
„ T XX 1503, 414 XX 612,490 


*Estimated. "Revised. NA Not available. 
included with “Combined value" figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


?Excludes ball clay; value included with “Combined value" figure. 
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Table 2.—Value of nonfuel mineral production in New York, by county! 


(Thousands) | 
Minerals produced in 1983 
County 1982 1983 in order of value 
Albany... ~~ W W es stone (crushed), clays, stone (dimen- 
sion). 
Allegany ---------—-—- $1,338 (2) 
Broome ------------—- W W Clays, peat. 
Cattaraugus ___________ 6,582 W eat. 
Cayuga ______________ 401 (3) 
Chautauqua |... 512 (2) 
Chemung -----------—- 552 (2) 
Chenango ------------—- 643 (2) 
Clinton ems 338 W Stone (crushed). 
Columbia |... 647 W Do. 
Cortlanſdd 1,009 (3) 
Delaware 39 W Stone (dimension), stone (crushed). 
Dutchess |... W W Stone (crushed), peat. 
Eil! 8 W W Stone (crushed), clays. 
Essen 13,234 W Wollastonite, stone (dimension), titanium, 
abrasives. 
Franklin 148 $172 Stone (crushed), stone (dimension). 
Fulto(tn, 378 (2) 
Genes ee W W Gypsum, stone (crushed). 
Greene. | W W Cement, stone (crushed). 
Herk imer 852 W Stone (erushed). 
Jefferson 105 W Do. 
Lewis — See W W Wollastonite, stone (crushed). 
Livingston W W Salt, stone (crushed). 
Madison... . 99 1,458 Stone (crushed). 
Monroe 1,121 W Do. 
Montgomery .. W 3,566 Do. 
Nassau ______________ W (3) 
Niagara (3) W Stone (crushed). 
Oneida... 940 W Stone (crushed), sand (industrial). 
Onondaga- ----------—- 34,184 W Lime, stone (crushed), salt, clays. 
Ontario 2.6.2 oe - W Stone (crushed). 
Orange ______________ W W Stone (crushed), clays. 
Orleans W W Stone (crushed), stone (dimension). 
Oswego o 830 2) 
Ots ego 284 (3) 
Putnam -----------—-—- 3 W Stone (crushed). 
Rensselaer .. 2,212 W Do. 
Rockland _____________ (3) 17,109 Do. 
St. Lawrence ___________ W W Zinc, talc, stone (crushed), lead, silver. 
Saratoga 245 W Stone (crushed), sand (industrial). 
Schenectady |... W (3) 
Schoharie. .. W W Cement, stone (crushed). 
Schuyler- _ W W Salt. 
ao. uoi W Stone (crushed), peat. 
Steuben ______________ 1,432 W Stone (crushed). 
Suffok kk 3,998 (3) 
Sulivan. 5 362 W Stone (crushed). 
I/ ( 8 952 2) 
Tompkins... — W W Salt, stone (crushed), stone (dimension). 
Ulster. od oet W W Stone (crushed), clays. 
Warren W W Cement, stone (crushed), abrasives. 
Washington 158 W Stone (crushed), stone (dimension). 
( AAA es 737 W Stone (crushed). 
Westchester ___________ W W Abrasives, peat, stone (dimension). 
Wyoming |... W W Salt 
dleB eec 8 89 (3) 
Undistributed*__________ 291,351 426,308 
Sand and gravel (construction) €54,200 
Stone: 
Crushed - - - - -------- €132,800 XX 
Dimension r €3,952 XX 
TC! A 1503, 858 5503,414 


“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

1No production of nonfuel mineral commodities was reported for counties not listed. 

2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." | 

1 and dimension stone was produced; data not available by county. Total State values are shown separately 
under ne. 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

Data do not add to total shown because of independent rounding. 
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Table 3.—Indicators of New York business activity 


19827 1983 1984” 
Employment and labor force, annual average: 

s..... a Se mE thousands_ _ 17,567 17,663 17,735 
Total civilian labor forererreeeeeee „„ do- 7,991 8,051 8,089 
Benennen do- 684 688 584 
Employment (nonagricultural): 

Mining tot ꝝ ð do____ 6.5 6.7 6.8 
Metal mining do... 1.3 1.2 NA 
Nonmetallic minerals except fuels? |... do- 3.6 3.6 NA 
] ³ / ⁰⁰yy do____ (3) (3) NA 
Oil and gas extraction? _______________.~__________ do... 2.5 2.7 NA 

Manufacturing total. --—-------------------—--—-——-———- do- 1,352.5 1,302.4 1,330.2 
Primary metal industriſss ! do— 40.6 35.4 34.1 
Stone, clay, and glass produets v do- 33.0 31.8 32.2 
Chemicals and allied products - - -------------------- do- 66.8 64.7 65.6 
Petroleum and coal produets s do— 6.0 6.2 5.6 

Se do— 219.6 230.8 251.8 

Transportation and public utilities ! do- 422.0 406.7 417.6 

Wholesale and retail trale do— 1,468.4 1,503.4 1,567.9 

Finance, insurance, real estate ________________________ do____ 670.6 686.7 703.5 

õͤ «⅛˙mämäàqâ½G ẽ ] ᷑ r m ed eee E do- 1,821.3 1,876.9 1,962.0 

Government and government enterprises do____ 1,293.7 1,299.6 1,317.3 

7b ³¹¹äͤ ia Lt A es Senet ee do____ 7,254.6 7,313.3 7,557.0 

Personal income: 

Tots: te gtk fet tee SR a Se RU ee E ELE millions. . $214,974 $231,054 $253,934 

a e d rig 512,237 513,081 $14,318 
Hours and earnings: 

Total average weekly hours, production workeer ss 38.8 39.3 NA 

Total 5 hourly earnings, production workers $8.35 $8.85 NA 
Earnings by industry: 

FarmincomB. o el o eeu ee ai d t LR UI millions 8537 $476 $528 

Nonfarm fd RM Li ys een OE do $156,652 $169,781 $186,351 

Mining total an at ⁰˙ ww 8 do- $288 $289 $289 
Metal mining -----------------------————--—--—— do- 838 $45 $37 
Nonmetallic minerals except fuels... do- $89 $91 $105 
0 ie c. o ( A Lora do. ... $1 $1 $1 
Oil and gas extractio—ondsnnsns do... $161 $151 $146 

Manufacturing total. ___________________.__________ do- $33,805 . $34,846 $37,453 
Primary metal industries! do- 51,238 51.142 51,130 
Stone, clay, and glass products _____________________ _ do... $842 $896 $942 
Chemicals and allied produ et do... $2,011 $2,055 $2,228 
Petroleum and coal produetts do... $965 $1,051 $982 

ess. tene do____ $5,726 $6,547 $7,604 

Transportation and public utilities do____ $13,689 $13,636 $14,727 

Wholesale and retail trade - - - —- - - -------------------——- do- 524,144 $25,978 $28,639 

Finance, insurance, realestate ________________________ do... $17,743 $20,077 $22,877 

S onse a n Li er e uen i M A ELE EE do- $36,527 . $41,001 $45,688 

Government and government enterprisesś do. .. $24,292 $26,325 $28,541 

Construction activity: 
Number of private and public residential units authorized |... 25,369 37,958 43,160 
Value of nonresidential construction millions 82, 151.5 F1,644.3 P92, 105.2 
Value of State road contract awards do— $561.0 $570.0 $979.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 2,362 2,030 2,785 
Nonfuel mineral production value: 
Total crude mineral value ___ ________________________e_ millions $503.9 $503.4 $612.5 
Value per capita - - - - ³ y ⁰ ce EUREN Coe cs $29 $29 $35 


PPreliminary. "Revised. NA Not available. 


!Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 


2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Less than 50 employees. 
*Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in New York. 


Trends and Developments.—Environ- 
mental issues continued to be major topics 
of concern in the State. One key issue has 
been the acid rain controversy and its 
effects on water quality and vegetation, 
primarily in the Adirondack Mountains. In 
an effort to combat the problem, the State 
passed the New York State Acid Deposition 
Control Act and has conducted or authoriz- 
ed numerous studies on the controversial 
subject. In addition, Maine, New York, and 
Pennsylvania filed petitions with the Envi- 
ronmental Protection Agency (EPA) to im- 
pose stricter sulfur dioxide levels on seven 
Midwestern States. The petitions, filed in 
1980 and 1981, stated that emissions from 
Midwestern power and industrial plants 
were preventing the Northeastern States 
from meeting air quality standards. EPA 
denied the petitions, however, noting that 
the States that filed the petitions “have not 
made a persuasive technical case that the 
existing requirements of the Clean Air Act 
were being violated by interstate transport 
of air pollutants.” 

In an environmentally related issue re- 
garding mineral resources, the State De- 
partment of Health began a widespread 
investigation to determine whether workers 


in the talc mines of St. Lawrence County 
were being disabled from exposure to toxic 
elements in the mines, including asbestos. 
However, controversy continued during the 
year as to whether or not to exclude talc 
from the definition of asbestos. There were 
conflicting opinions by both the Occupation- 
al Safety and Health Administration and 
the National Institute for Occupational 
Safety and Health as to how to classify the 
talc, which is composed basically of the 
mineral tremolite. 

Legislation and Government Pro- 
grams.—Near yearend, the New York State 
Acid Deposition Control Act was signed into 
law. The legislation required large de- 
creases in sulfur dioxide and nitrogen oxide 
emissions and applied to all major steam 
electric plants and industrial plants in the 
State. It mandated the reduction of New 
York State’s emissions by 12% or 100,000 
tons by 1988 and by an additional 18% by 
the early 1990's. It was contingent upon no 
similar Federal plan being enacted. 

In August, a new bonding requirement 
law was passed. It enacted new provisions 
fixing bonding or other financial security 
requirements for wells less than 6,000 feet 
in depth for which the New York Environ- 
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mental Conservation Department has 
issued permits on or after June 5, 1973. The 
bondng requirement law affected (1) oil 
pools or fields, (2) natural gas pools or fields, 
and (3) solution mining areas. 

Near yearend, the Governor was plan- 
ning to add a new dimension to the bottle 
law, which became effective in October 
1983. The proposed legislation would enable 
the State to collect unrefunded 5-cent depos- 
its from beverage distributors. According to 
State officials, New York State consumers 
failed to claim $54 million in deposits dur- 
ing the first 10 months after the bottle law 
was in force. 

On a local level, the town of Olean passed 
an ordinance regulating strip mining and 
oil well drilling within the city limits, and 
at yearend, the town of Ulster completed 
revisions of the local mining ordinance. The 
revisions were expected to be voted on as 
the town’s first local law of 1985 after a 
public hearing in January. 

The New York State Geological Survey, 
which has operated continuously since 1836, 
has two basic functions: (1) to act as the 
geological research arm of the State Muse- 
um, and (2) to act as keeper of the State 
geologic map for provision of geological 
advice to the government, industry, and the 
public. In 1984, major projects continuing or 
under way were concerned with environ- 
mental and engineering or regional geologic 
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studies. Projects under way in the environ- 
mental and engineering studies included (1) 
production of county bedrock maps for engi- 
neering purposes; (2) study of landslides in 
the Hudson River Valley, funded by the 
U.S. Geological Survey (USGS); (3) state- 
wide evaluation of potential siting of low- 
level radioactive waste disposal; (4) state- 
wide appraisal of data relevant to the siting 
of a high-level radioactive waste disposal in 
crystalline rock, funded by the U.S. Depart- 
ment of Energy; (5) geochemistry of glacial 
soils; and (6) study of Outer Continental 
Shelf petroleum development, funded by 
the Minerals Management Service. 

Regional geologic studies included (1) sub- 
surface stratigraphy of the Devonian Age 
rocks of central and western New York; (2) 
quadrangle mapping of the Adirondack 
Mountains at 1:24,000 and 1:62,000; (3) 
Cambro-Ordovician Age  biostratigraphy, 
funded by the National Science Foundation; 
(4) regional structures of the Adirondack 
Mountains; (5) quaternary geologic mapping 
of New York at 1:250,000; and (6) cataloging 
of mineral resource localities in the Ad- 
irondacks, funded by the USGS. 

During fiscal year 1984, the U.S. Bureau 
of Mines had 13 active contracts or grants 
in New York valued at $374,415. The con- 
tracts were awarded to educational institu- 
tions and industrial and consulting firms 
for mineral-related studies. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Abrasives (Manufactured).—High-purity 
fused aluminum oxide was produced by 
Sohio Electro Minerals Co. and by the 
General Abrasives Div. of Dresser Indus- 
tries Inc., both in Niagara Falls. General 
Abrasives also produced a small amount of 
high-purity fused aluminum oxide from 
abrasive-grade bauxite. Sohio Electro Min- 
erals (formerly the Electrominerals Div. of 
The Carborundum Co.) was formed in 1983 
when Carborundum consolidated with the 
Processed Mineral Sector of Sohio Chemical 
& Industrial Products Co. 

Pellets Inc. produced cut wire shot for 
abrasive purposes at a plant in Tonawanda, 
Erie County. 

Calcium Chloride (Synthetic).—New 
York ranked first among three States that 
produced synthetic calcium chloride. Allied 
Chemical Corp. recovered synthetic calcium 
chloride as a byproduct of soda ash produc- 


tion at its Solvay plant near Syracuse. The 
calcium chloride was used for ice and snow 
removal and as a dust suppressant. 
Cement.—In 1984, cement was the lead- 
ing nonfuel mineral produced in terms of 
value. Four companies operated five plants 
in the State. All five produced portland 
cement and three produced masonry ce- 
ment. The four plants producing both port- 
land and masonry were Lehigh Portland 
Cement Co. at Cementon, Atlantic Cement 
Co. Inc. at Ravena, Moore McCormack Re- 
sources Inc. at Glens Falls, and Independent 
Cement Corp. at Catskill. Moore McCor- 
mack also operated a second plant at Howes 
Cave but produced only portland cement 
there. In 1984, both shipments and value of 
portland cement increased 11% and 40%, 
respectively, compared with those of 1983. 
Shipments and value of masonry cement 
increased by 9% and 10%, respectively. 
During the year, Lone Star Industries 
Inc. sold its Catskill cement plant and 


426 


distribution network to St. Lawrence Ce- 
ment Inc. for $30 million. St. Lawrence 
Cement is a Canadian concern based in 
Mount Royal, Quebec, with a subsidiary, 
Independent Cement, in Albany. Because 
Independent distributed cement produced 
in Canada, it was barred from supplying 
Federal and State highway projects because 
they are covered by the “Buy America" 
restrictions of the Federal Surface Trans- 
portation Assistance Act of 1982. However, 
with the acquisition of the Catskill plant, 
Independent Cement was expected to bid 
again on State and Federal highway proj- 
ects. 

In May, a nationwide strike by workers 
against Lehigh, closed the Cementon plant 
to all but limited shipping. In June, howev- 
er, the 130 Cementon plant employees went 
back to work pending negotiations with the 
company through a Federal mediator. 

Clays.—In 1984, both common and ball 
clay were produced in the State. Common 
clay was produced by eight companies in six 
counties. Leading counties in order of 
output were Albany, Ulster, Onondaga, 
Broome, Orange, and Erie. A small amount 
of slip clay (statistically tallied as ball clay) 
was produced by one company, Industrial 
Mineral Products Inc. in Albany County. 
Both quantity and value of common clay 
increased substantially in 1984; output was 
46% more than that of 1983, while value 
increased nearly threefold. 

Emery.—New York continued to be the 
only State that produced emery. Two com- 
panies, De Luca Emery Mine Inc. and John 
Leardi Emery Mine, both operated mines 
near Peekskill in Westchester County. Pro- 
duction and value rebounded in 1984, in- 
creasing 48% and 53%, respectively, over 
those of 1983. 

Garnet.—In 1984, two of the Nation’s four 
garnet mines operated in the State. New 
York ranked third in production but second 
in value after Idaho. Barton Mines Corp. 
operated an open pit mine in Warren Coun- 
ty and sold the garnet for use in coated 
abrasives, glass grinding and polishing, and 
metal lapping. The NYCO Div. of Processed 
Minerals Inc. operated a mine in Essex 
County and sold the material for use in 
sandblasting and in bonded abrasives. The 
recovered garnet at the NYCO operation 
was a byproduct of wollastonite mining. 

Gem Stones.—Value of gem stones and 
mineral specimens collected by mineral 
dealers and amateur collectors in New York 
was estimated at $30,000 in 1984. Popular 
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gem collecting localities included Gore 
Mountain near North Creek, Warren Coun- 
ty; magnetite refuse areas of NL Industries 
Inc. near Tahawus, Essex County; and Her- 
kimer County, where double-terminated 
clear quartz crystals are found in a dolomite 
matrix. 

Graphite (Synthetic).—New York led the 
Nation in the production of synthetic graph- 
ite, accounting for about one-fourth of the 
U.S. output. Production amounted to 65,013 
short tons, an 11% decrease compared with 
that of 1983. Four companies, all located in 
Niagara County, produced synthetic graph- 
ite. The four companies were Airco Carbon, 
a division of Airco Inc.; Carborundum's 
Graphite Products Div.; Great Lakes Car- 
bon Corp.; and Union Carbide Corp., Carbon 
Products Div. Principal uses of the synthet- 
ic graphite were for electrodes, cathodes, 
anodes, crucibles and vessels, lubricants, 
and unmachined graphite shapes. 

Gypsum.—United States Gypsum Co., the 
State's only producer, mined gypsum from 
its underground mine at Oakfield in Gene- 
see County. In 1984, both output and value 
of crude gypsum increased appreciably com- 
pared with those of 1983. The crude gypsum 
mined at the Oakfield Mine and gypsum 
imported from Canada was calcined at two 
company-owned plants in Oakfield and at 
Stony Point, Rockland County. In terms of 
total output, the Stony Point plant ranked 
seventh of 71 plants that calcined gypsum 
in the United States. 

Two other companies calcined imported 
gypsum in the State. National Gypsum Co. 
operated a plant in Rensselaer County, and 
Georgia-Pacific Corp. operated a plant in 
Buchanan, Westchester County. Calcined 
gypsum was primarily used for wallboard 
and plaster. State output and value of 
calcined gypsum increased somewhat com- 
pared with those of 1983. 

The site of National Gypsum's former 
wallboard plant in Clarence, closed since 
1982, was in the process of becoming the 
city's newest industrial park. The plant had 
been in operation for 50 years. 

Iodine.—Crude iodine was shipped into 
the State by RSA Corp., Westchester Coun- 
ty, and Sterling Organics U.S., Rensselaer 
County. RSA, the largest producer in New 
York, produced specialty organic chemicals. 
Sterling used the iodine for the manufac- 
ture of pharmaceuticals, catalysts, and sani- 
tation products. 

Lime.—One company, Allied Chemical, 
produced quicklime in 1984 at its Syracuse 


THE MINERAL INDUSTRY OF NEW YORK 


Works plant in Onondaga County. In terms 
of total output, the plant was the Nation's 
sixth leading lime plant, down from third 
place in 1983. The quicklime was used for 
manufacturing synthetic soda ash. Both 
output and value remained essentially the 
same as those of 1983. 

Mullite (Synthetic).—Carborundum, Ni- 
agara Falls, was the only producer of elec- 
tric-furnace-fused mullite in New York. The 
mullite was primarily used by the steel 
industry for furnace linings. 

Peat.—New York ranked eighth of 22 
States that produced peat in 1984. Four 
companies (two less than in 1983) mined 
peat from four operations in Broome, Cat- 
taraugus, Dutchess, and Westchester Coun- 
ties. Both reed sedge and humus were pro- 
duced primarily for soil improvement and 
potting soil. A demonstration project to 
mine and burn peat at the Fort Drum 
Military Reservation continued to be eval- 
uated. The project, sponsored by the New 
York State Energy Research Development 
Authority, was an effort to evaluate the 
States renewable energy resources. To 
date, test borings, water sampling, and 
survey work have been undertaken at the 
project site. 

Perlite (Expanded).—Crude perlite min- 
ed in other States was expanded by Buffalo 
Perlite Corp., a division of Pine Hill Con- 
crete Mix Corp., Erie County, and by Solite 
International Corp. Rensselaer County. 
Both output and value rebounded in 1984, 
increasing 26% and 35%, respectively. The 
expanded perlite was primarily used in 
lightweight acoustical building plaster, 
loose-fill insulation, soil conditioning, and 
for filtration. 

Salt.—New York ranked third in the 
Nation in salt output, after Louisiana and 
Texas. Production totaled 5.6 million short 
tons valued at nearly $124 million, re- 
flecting an increase of 16% in quantity and 
24% in value. Both rock salt and brine were 
produced by four companies at five oper- 
ations in five counties. Rock salt, used 
primarily for snow and ice removal, was 
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produced by Cargill Inc. in Tomkins County 
and by International Salt Co. in Livingston 
County. Brine was produced at one oper- 
ation—Allied Chemical, Onondaga County. 
Evaporated salt was produced by Cargill 
and International Salt, each operating a 
plant in Schuyler County, and by Morton 
Thiokol Inc., at a plant in Wyoming County. 
The brine was primarily used in the manu- 
facture of soda ash, chlorine, and other 
chemicals. 

In March, International Salt’s Retsof salt 
mine, Livingston County, became the first 
deep salt mine in North America to produce 
100 million tons of rock salt. The mine has 
been in continuous operation since 1885. 
Most of the rock salt mined at Retsof is 
shipped in bulk by rail for use in highway 
ice removal and as an essential raw materi- 
al for the chloralkali chemical industry. 

In October, Du Pont Chemical Corp., a 
subsidiary of E. I. duPont de Nemours & Co. 
Inc., and Olin Chemical Co., a subsidiary of 
Olin Corp., began test drilling at four sites 
near the village of Wyoming to evaluate the 
salt brine potential of the area. The test 
wells will be approximately 30 feet deep and 
500 feet apart. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Output of construction sand and gravel 
increased nearly 39% in 1984 compared 
with the 1983 level, reflecting increased 
contract construction in residential, nonres- 
idential, highway, and public projects. 

In 1984, 379 companies and government 
agencies mined construction sand and grav- 
el from 478 operations in 53 counties. Lead- 
ing counties in order of output were Suffolk, 
Nassau, Cattaraugus, and Dutchess. Main 
uses for the material were for road base and 
coverings, concrete aggregate, and fill. 
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Table 4.—New York: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 


Concrete products 


Asphaltic concrete______________-----~------ 
Road base and coverings))0 
FHUb. o erc h ⁊ mr 8 
Snow and ice controulllillll „„ 


Railroad ball 


S ³ðV Á— eres 
Other coctus Le Ste F 


Includes road and other stabilization (cement). 
2Less than 1/2 unit. 
Includes roofing granules and other unspecified uses. 


gregate oce 8 
Plaster and gunite sands ______________~_-~-~-_-- 


uantity 


Value Value 

15 9 (thousands) per ton 
FCC 3,849 $15,041 $3.91 
F 150 586 3.91 
TUR 468 1,362 2.91 
FCC 1,692 6,372 3.71 
2 3,921 10,195 2.60 
CC 2,088 4,220 2.02 
Ex ee eer ap ane 1,321 3,217 2.43 
FF 2 2) 2.00 
MEE sie ae . 12,479 39,872 3.20 
FFC 25, 968 480, 866 3.11 


Pata do not add to total shown because of independent rounding. 


Industrial. Whitehead Bros. Co. was the 
only industrial sand producer in New York 
in 1984. The company operated one pit in 
Saratoga County. Major sales were for 
glassmaking, moldings, and foundry pur- 
poses. 

Slag—Iron.—Buffalo Crushed Stone 
Corp. was the only company that processed 
air-cooled iron (blast furnace) slag in 1984. 
Main uses for the slag were for road base, 
asphaltic concrete aggregates, fill, and rail- 
road ballast. 

Sodium Carbonate (Synthetic).—New 
York was the only State that produced 
synthetic sodium carbonate in 1984. Allied 
Chemical mined a chemical-grade limestone 
at its Jamesville quarry south of Syracuse 
and shipped the limestone to its Solvay- 
process plant in Solvay situated west of 
Syracuse. Synthetic sodium carbonate was 
used primarily in glass, chemical, deter- 
gent, and paper manufacture; for leather 
tanning; and for water treatment. At year- 
end, Allied Chemical sold its sodium bicar- 
bonate facility at its synthetic soda ash 
plant to Church & Dwight Co. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Estimated crushed stone pro- 
duction totaled 33.1 million short tons val- 
ued at $135 million, nearly the same as that 
of 1983. Limestone was the leading type of 
crushed stone produced. Other types includ- 
ed traprock, sandstone, granite, and dolo- 
mite. Main uses for the crushed stone were 
for road base, bituminous aggregate, ce- 
ment manufacture, and fill. 


Dimension.—The survey of dimension 
stone producers was not conducted in 1984 
since data is collected only for odd-num- 
bered years. The preliminary survey for 
1984, which collected production informa- 
tion on a sample basis for the first 9 months 
only, was used to generate the State’s pre- 
liminary estimates. Based on these esti- 
mates, dimension stone production in 1984 
amounted to 14,859 short tons (184,200 cubic 
feet). Types of stone quarried were sand- 
stone, granite, and slate. 

Talc.—New York ranked fourth of 11 
States that produced talc in 1984. The 
Gouverneur Talc Co. Inc., a subsidiary of 
R. T. Vanderbilt Co. Inc., was the only 
producer in the State. The company mined 
a steeply dipping massive white tremolite- 
talc ore body approximately 300 feet wide. 
The ore was used primarily for ceramics 
and paint additives. 

During the year, the New York State 
Department of Health launched a $150,000 
investigation to determine whether workers 
in the talc mines of St. Lawrence County 
were being disabled from exposure of toxic 
elements in the mines. The study will try to 
determine whether there is a link between 
a high incidence of lung disease in the area 
and talc mining. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. exfoliated crude vermiculite shipped 
in from out of State at its plant in Weeds- 
port, Cayuga County. In 1983, both output 
and value decreased 9% and 8%, respective- 
ly, compared with those of 1983. The exfoli- 
ated vermiculite was primarily used for 
loose-fill insulation, block insulation, horti- 
culture, lightweight concrete aggregate, 
and soil conditioning. 

Wollastonite.—New York led the Nation 
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in the production of wollastonite, account- 
ing for virtually all of the Nation's output. 
A small amount was also produced in Cali- 
fornia. Two companies mined wollastonite 
in the State in 1984. NYCO, a division of 
Processed Minerals and leading world sup- 
plier of this unique mineral, operated both 
an underground mine and surface operation 
in Essex County. NYCO's surface operation 
(Lewis Mine), which began development in 
1982, was expected to replace the under- 
ground Willsboro Mine, which was near 
depletion. At the Lewis operation, the com- 
pany installed a  300-short-ton-per-hour 
portable crushing system. The crushed ore 
was trucked 14 miles to the mill at Wills- 
boro. The State's other producer, R. T. Van- 
derbilt, operated the Valentine under- 
ground mine in Lewis County. Major uses of 
wollastonite are as a filler in ceramic tile, 
marine wallboard, paint, plastics, and re- 
fractory liners in steel mills. 


METALS 


Aluminum.—In 1984, New York ranked 
third in output and value among the 17 
States that had primary aluminum produc- 
tion facilities. Although output was nearly 
the same, value increased nearly 5%. Pri- 
mary aluminum was produced by two com- 
panies, both in Massena, St. Lawrence 
County. Aluminum Co. of America (Alcoa) 
operated a 226,000-short-ton-per-year smelt- 
er, and Reynolds Metals Co. operated a 
126,000-ton-per-year smelter. Both smelters 
operated at full capacity throughout the 
year. 

During the year, Alcoa earmarked be- 
tween $20 million and $25 million annually 
over the next 5 years for capital expendi- 
tures in facility modernization, principally 
in automation and new technology. A new 
continuous caster and rod rolling mill un- 
der construction was expected to come on- 
Stream in January 1985. The new caster 
would produce nonconductor redraw rod for 
the cable mill of Alcoa Conductor Products 
Co., also in Massena. 

Ferroalloys.—New York was 1 of 17 
States that produced ferroalloys in 1984. 
The State's three producers, all in Niagara 
Falls, were Elkem Metals Co., SKW Alloys 
Inc., and Union Carbide, Metals Div. 

Iron Ore.—Stockpiled byproduct magne- 
tite from NL Industries MacIntyre Mine 
continued to be shipped by rail mainly for 
use in coal preparation plants. Estimates of 
the stockpiled magnetite from the mine, 
closed since 1982, were 5 to 6 million short 
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tons of ore. 
Iron and Steel.—In 1984, both pig iron 
shipments and raw steel production de- 


, creased substantially, the result of Bethle- 


hem Steel Corp.’s closure of the massive 
Lackawanna plant near Buffalo. The plant 
at one time produced 13 million short tons 
of raw steel annually and employed nearly 
21,000 workers. Raw steel production 
decreased from 1.3 million tons in 1983 to 
0.5 million tons in 1984. 

At yearend, Republic Steel Corp. wrote 
off its idled Buffalo plant. The integrated 
plant, which produced bar products and 
semifinished steel, was idled in 1982. The 
mill had one blast furnace and a basic 
oxygen process furnace shop. A coke facility 
there, 50% owned by Republic, has also 
been idle since 1982. 

In March, Al Tech Specialty Steel Corp. 
started operating a new two-strand billet 
caster at its Watervliet melt shop. The 
caster, which cost $7.5 million, was expected 
to increase production and cut costs of 
producing billets for the company’s 14-inch 
rolling and rod mills at Dunkirk. In addi- 
tion, Al Tech announced that it would start 
a $6.5 million capital improvements pro- 
gram at its Watervliet and Dunkirk plants. 
Plans called for a new tube reducer, re- 
vamping of its 21-inch mill, installation of 
new electric controls at its bar and rod mill, 
and installation of new finishing equip- 
ment. | | 

Early in the year, Allegheny Ludlum 
Steel Corp. acquired the assets of the 
shuttered Guterl Special Steel Corp. for $9.5 
million at a court-ordered auction, putting 
the specialty steelmaker into the vacuum 
melted superalloy and high-temperature 
metals business. No timetable for the start- 
up of the facility was established, but Alle- 
gheny Ludlum estimated that 60 to 90 days 
would be required to commission the equip- 
ment and staff the plant. Guterl Special 
Steel, which once employed 1,200 workers 
at its plant, and its parent, Guterl Steel 
Corp., filed for reorganization bankruptcy 
in August 1982. The sale had to be approved 
by the U.S. Department of Defense because 
some of the specialty steel products made at 
the plant were used by the nuclear indus- 
iry. 

In February, Cyprus Corp. approved an $8 
million program for the modernization of 
facilities at the company-owned Special 
Metals Corp, a New Hartford, NY-based, 
producer of superalloys. The melting, finish- 
ing, and inspection facilities and research 
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and development activities were scheduled 
to be included in the modernization project. 
The company made superalloys and other 
specialty metals for aerospace and other 
industries. 

Lead and Silver.—Lead was recovered as 


MINERALS YEARBOOK, 1984 


a byproduct of zinc mining operations of the 
St. Joe Resources Co., a unit of Fluor Corp., 
at Balmat. Both output and value increased 
in 1984. Silver, also recovered during the 
lead processing, increased in output. 


Table 5.—New York: Mine production (recoverable) of silver, lead, and zinc 


Mines producing: Lode ----------------------- 


Material sold or treated: Zinc ore HA 
Production: 


W Withheld to avoid disclosing company proprietary data. 


Titanium Concentrate.—NL Industries 
ceased ilmenite production at its Tahawus 
facility in Essex County, the result of the 
1982 closure of its titanium dioxide pigment 
plant in Sayreville, NJ. However, some 
stockpiled material was shipped during 
1984. 

Zinc.—In 1984, New York ranked second 
in zinc output, up from third place in 1983. 
Tennessee continued as the leading produc- 
er in the Nation. St. Joe Resources, the sole 
producer in the State, operated two mines 
(Balmat and Pierrepont) in St. Lawrence 
County. In 1984, the Balmat Mine became 
the Nation’s leading zinc mine in terms of 
total output; the Pierrepont Mine ranked 
seventh. All ore was milled at the compa- 


1983 1984 
M HCM 3 2 
thousand short tons 683 W 
5 troy ounces. . 33,137 W 
MERE metric tons 1,299 W 
55 do- 56,748 W 
nee ee EE thousands 8379 W 
. do- $621 W 
5 do- $51,783 W 
NOR METER RN do____ $52,783 W 


ny's Balmat mill, which had an ore milling 
capacity of 4,300 short tons per day. Zinc 
recovery was about 9496 with a concentrate 
grade of about 58% zinc. The concentrates — 
were mainly processed at the company's 
zinc smelter at Monaca, PA. Concentrates 
in excess of smelter requirements were sold 
to other zinc producers or refined to metal 
for St. Joe Resources under tolling agree- 
ments with other companies. The compa- 
ny's zinc metal is used primarily in galva- 
nizing and in brass and bronze fabrication.? 


gas Mineral Officer, Bureau of Mines, Pittsburgh, 


?F]uor Corp. Security and Exchange Commission 1984 
Form 10-K. Pp. 10-11. 
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Table 6.—Principal producers 


Commodity and company 


Abrasives (manufactured): 
General Abrasives Div. of Dresser 
Industries Inc. 
Pellets Ine 


Aluminum (primary): 
Aluminum Co. of America 


Reynolds Metals Coo 


Cement: 
Atlantic Cement Co. Inc., a subsidiary of 
Newmont Mining Corp.? 
The Glens Falls Portland Cement Co. Inc., 
a subsidiary of „Moore McCormack 
Resources Inc.? 


Clays: 
ae Corp., a subsidiary of P. J. Keating 


Northeast Solite Corp., a subsidiary of 
Solite Corp. 
Powell & Minnock Inc., a subsidiary of 
General Dynamics Corp. 
Emery: 
De Luca Emery Mine Ie 


John Leardi Emery Mine 


Garnet: 
Barton Mines Cordʒd 


ypsum: 
Georgia-Pacific Cord 


National Gypsum Co____________~- 
United States Gypsum CT Oo 


Iron ore: 

NL Industries Inc_____________ __ 
Lime: 

Allied Chemical Corp.!“ 


Peat: 
' Good Earth Organics Cor 


Hyponex Corp_________________ | 


Perlite (expanded): 
Buffalo Perlite Corp ____________-_ 


Solite International Cord 


Morton Thiokol Ine 


Sand and gravel: 
Broad Hollow Estates Incl 


Buffalo Crushed Stone Inc 
McCormack Sand Co 
Slag— iron: 


See foot notes at end of table. 


Address 


2000 College Ave. 
Niagara Falls, NY 14305 
531 South Niagara St. 
Tonawanda, NY 14150 


Box 423 
Niagara Falls, NY 14302 


1210 Alcoa Bldg. 
Pittsburgh, PA 15222 
Box 27003-2A 
Richmond, VA 23215 


Box 30 
Stamford, CT 06904 


Box 440 
Glens Falls, NY 12801 


718 Hamilton Mall 
Allentown, PA 18105 
Mount Royal 
Quebec, Canada 


Box 367 

Fitchburg, MD 01420 

Box 27211 

Richmond, VA 23261 
Coeymans, NY 12045 


929 Constant Ave. 
Peekskill, NY 10566 
Gillman Lane 
Peekskill, NY 10566 


North Creek, NY 12853_ _ _ 


Box 105605 

133 Peachtree St., NE. 
Atlanta, GA 30348 
2001 Rexford Rd. 
Charlotte, NC 28211 
101 South Wacker Dr. 
Chicago, IL 60606 


Tahawus, NY 128799 


Box 70 
Morristown, NJ 07960 


5960 Broadway 
Lancaster, NY 14086 
20135 Anthony Blvd. 
Fort Wayne, IN 46803 


100 Sugg Rd. 
Buffalo, NY 14225 
6 Madison St. 
Troy, NY 12181 


Box 5621 
Minneapolis, MN 55440 
Clarks Summit, PA 18411 _ 


110 North Wacker Dr. 
Chicago, IL 60606 


Farminga dale, NY 11735 
861K Wherle Dr. 
Williamsville, NY 14221 
Box 448 

Port Washington, NY 11050 


2544 Clinton St. 
Buffalo, NY 14216 


Type of activity 


Quarry and 
plant. 

Quarries and 
plants. 


Quarry and 
plant. 


mines and 


plant. 


Underground 
mine. 
Underground 
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County 
Niagara. 
Erie. 
Niagara. 


St. Lawrence. 


Do. 


Albany. 


Schoharie and 
Warren. 


Greene. 


Westchester. 
Do. 


Warren. 


Westchester. 


Rensselaer. 
Genesee and 
Rockland. 
Essex. 
Onondaga. 


Cattaraugus. 
Dutchess. 


Erie. 


Rensselaer. 


Tompkins. 
Livingston and 
huyler. 
Wyoming. 
Suffolk. 
Allegany and 


Cattaraugus. 
Nassau. 


Erie. 
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Table 6.—Principal producers —Continued 


Commodity and company Address 
Stone (1983): 
Crushed: 
The General Crushed Stone Co., a Box 231 
subsidiary of Koppers Co. Inc. Easton, PA 18042 


New York Trap Rock Corp., a subsid- 


Box 432 
iary of Lone Star Industries Inc. Montvale, NJ 07645 


Dimension: 

Heldeberg Bluestone & Marble Co Box 36 

East Berne, NY 12059 
Hilltop Slate co Middle Granville, NY 12849 
Johnson & Rhodes Bluestone Co East Branch, NY 13756... 
Lake Placid Granite Coo 202 South 3d Ave. 

Cold Spring, MN 56320 
Medina Sandstone Quarry Ine 8875 Quarry Rd. 

Niagara Falls, NY 14304 
Ritchie Bros. Slate Co. Ine Main St. 


Middle Granville, NY 12849 
Box 43, Route 111 
Alcove, NY 12007 


Box 89 
Gouverneur, NY 13642 


Stone Culture In 


Tale: 
Gouverneur Talc Co. Inc., a subsidiary of 
R. T. Vanderbilt Co. Inc. 


Wollastonite: 
NYCO Div. of Processed Minerals Inc. Box 368 
Willsboro, NY 12996 
R. T. Vanderbilt Co. Ine 30 Winfield St. 
Norwalk, CT 06855 
Zinc: 
St. Joe Resources Co... 7733 Forsyth Blvd. 


Clayton, MD 63105 


1 Also synthetic mullite and synthetic graphite. 
2Also clays. 

Also stone. 

‘Also salt. 

5 Also garnet. 

$Also byproduct lead and silver. 


Type of activity 


Underground 
mine. 


Surface mine 


Underground 
mine. 


Underground 
mines. 


County 


Herkimer, Jef- 
ferson, Liv- 
ingston, Onon- 
daga, Ontario, 
Wayne. 

Rockland. 


Albany and 
Delaware. 
Washington. 
Delaware. 
Essex. 
Orleans. 
Washington. 


Albany. 
St. Lawrence. 


Essex. 
Lewis. 


St. Lawrence. 


The Mineral Industry of 
North Carolina 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Division of Land Resources, 
North Carolina Department of Natural Resources and Community Development, for 
collecting information on all nonfuel minerals. 


By Doss H. White, Jr., i and P. Albert Carpenter ITI? 


The value of nonfuel mineral production 
in North Carolina reached $451.5 million in 
1984. Mineral sales established a new 
record—$52.9 million over the previous 
high noted in 1983. 

Production increased for every mineral 
commodity mined or manufactured in the 


State excluding talc and pyrophyllite. 
North Carolina led the Nation in the output 
of feldspar, mica, olivine, pyrophyllite, and 
lithium (spodumene) and ranked second in 
common clay, crushed granite, and phos- 
phate rock. 


Table 1.—Nonfuel mineral production in North Carolina! 


1983 1984 
Mineral | Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
CIBUS. uo cuu Lec 8 thousand short tons 22 068 286,681 2,327 $8,987 
Feldspar -ssc o ye c short tons... 508,641 13,610 510,275 13,994 
Gem stones _—--—-------------------——-—-————-——————— NA 50 NA 50 
Mica (scrap) - - - -----------------—- thousand short tons 69 4,266 79 3,762 
Sand and gravel: 
Construction so st ðZͤK I UL LE do... €5,600 €16,900 6,312 18,159 
Par é do 1,066 11,689 1,158 12,864 
Stone: 
Crushed cece eee do— 33,694 "145,001 238, 100 168, 000 
Bine ⅛ð -v w do____ 87 267 W W 
Talc and pyrophyl lite do- 89 1.452 87 1,587 
Combined value of cement, clays (kaolin, 1983), lithium compounds, 
olivine, peat, phosphate rock, and value indicated by symbol W |... XX 190,641 XX 224,077 
///ö•ͥͥ epee ee ee ee Ee ge XX "398,557 XX 451,480 
*Estimated. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 


included with “Combined value" figure. 


XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
2Excludes kaolin; value included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in North Carolina, by county! 


Mecklenburg 
Mitchell. |. . 


New Hanover 
Northamptoůon 
Onslow ______________ 


Randolph _____________ 


Sampson 
Scotland... 


See footnotes at end of table. 


30,367 


W 
643 


(Thousands) 


1983 


(3) 
W 
W 
1,386 
W 
q) 


22,847 


Z292Z£22Z2229» 


zzz 


= 
[qo] 
222 


Is Ss AA ã 


zzdzzzzzzz 


Minerals produced in 1983 
in order of value 


Stone (crushed), clays. 

Sand and gravel (industrial), stone (crushed). 
Stone (crushed). 

Stone (crushed), clays, mica. 

Phosphate rock. 


Stone (crushed). 


Stone (crushed), clays. 
Stone (crushed). 


Stone (crushed). 
Do. 


Clays. 
Stone (crushed), talc. 


Lithium, stone (crushed), feldspar, mica, sand 
and gravel (industrial), clays. 
Stone (crushed). 


Stone (crushed), stone (dimension), clays. 
Stone crusted) 


Stone (crushed), clays. 
e 


Lithium, stone (crushed), mica, feldspar. 
Olivine. 


Stone (crushed), clays. 


Clays. 

Stone (crushed), sand and gravel (industrial), 
clays. 

Stone (crushed). 

Stone (crushed), clays. 


Peat. 

Stone (crushed), clays. 
Olivine, stone (crushed). 
h i 


Stone (crushed), clays. 


Stone (dimension). 


Stone (crushed). 

Feldspar, stone (crushed), mica, olivine, stone 
(dimension). 

Stone (dimension), clays. 

Talc, clays. 

Stone (crushed), cement. 


Stone (crushed). 
Stone (crushed), talc. 


Stone (crushed). 


Stone (dimension). 

Stone (crushed). 

Sand and gravel (industrial), stone (crushed). 
Stone (crushed), clays. 

Stone (crushed), clays, stone (dimension). 
Stone (crushed). 

Clays. 


Clays. 
Do 


Stone (dimension), stone (crushed). 
Stone (crushed). 
Do. 
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Table 2.— Value of nonfuel mineral production in North Carolina, by county! 


—Continued 
(Thousands) 
County 1982 1983 
Union aee ctr c $243 W Stone (crushed), clays. 
Vance dno od (3) W Stone (crushed) 
Wake W W Stone (crushed), clays. 
Washingtoůn 28 $22 
Watauga |... (3) 2,084 
Wayne 357 (3) 
Wilkes (2 W Stone (crushed). 
Wilseen ---- (3) W Do. 
Yadkin |... ........- W (3) 
Yancey ______________ W Olivine, mica. 
^ Undistributed*__________ 88,953 331,864 
Sand and gravel (construction) XX *16,900 
Stone: 
Cruse e117, 600 XX 
Dimension r eg, 457 XX 
Teta! 1305, 079 398,557 


Minerals produced in 1983 
in order of value 


eat. , 
Stone (crushed), stone (dimension). 
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Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


XX Not applicable. 
1No production of nonfuel mineral commodities was reported for counties not listed. 


2Crushed and dimension stone was produced; data not available by county. Total State values are shown separately 


under Stone.“ 


3Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


“Sand and gravel (construction).” 


*[ncludes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 


5Data do not add to totals shown because of independent rounding. 


Table 3.—Indicators of North Carolina business activity 


Employment and labor force, annual average: 


oDulatlon - uu ⁰ em . e thousands. . 
Total civilian labor forreed̃. 2 222 2l do- 
Unemployment c ..... do. ... 
Employment (nonagricultural): 

Minin r ³ pL A d LA do... 
Manufacturing totaaaalllèẽ“.Ⅎnn¶‚ddw Le do— 
imary metal industrie22s cllc do... 
Stone, clay, and | glass products - -—------------------—- do- 
Chemicals and allied produet sss do- 
Petroleum and coal produetũ: ))) do____ 
one ˙:ö0ðů0 a eda hs es a EE do____ 
Transportation and public utilities do- 
Wholesale and retail trade do- 
Finance, insurance, real estate do- 
SJ ͥ ũ o a ⁰⁰t a ey eg es do ... 
Government and government enterprises do— 
/ —— — ——'— MO do... 
Personal income: 

[0-1 NE A a ³· NEN OR UNSERE millions 

Péercapia. crc canes cu UE Lut x 8 


gs 
Total average weekly hours, production workertrBnu „„ 


vir MENS EEE I HERUNTER 8 
Total average hourly earnings, production workers 
Mining — 04s ũ⁰ydt y ß LU ee E 
Earnings by industry: 

Fehr udo etes ULL ML ELE millions 
Nonfarm MEME ͥ ¼ ẽ jũñ—ꝓlii .: y 88 do— 
Mining total ß e LAE d 
Manufacturing totaalll „ do... 
Primary metal industries do. 

Stone, clay, and d eri přrodücts o eas do— 
Chemicals and allied products ______________________ do. ___ 

Petroleum and coal produet do- 
COnBIPÜCUOD 0 oho ou cui ð-ͥdõ y ct et do____ 
Transportation and public utilities do... 
Wholesale and retail tra dle do- 
Finance, insurance, real estate do ... 
S —. c D oe tu / ⁰y oa do- 
Government and government enterprisess do— 


See foot notes at end of table. 


1982" 


2,347.0 


$55,005 
$9,138 


$5,761 
$7,517 


1983 


6,076 
2,935 
261 


2,419.2 


$59,778 
$9,839 


$7,967 


1984P 


6,165 
3,033 
20 


$66,891 
$10,850 
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Table 3.—Indicators of North Carolina business activity —Continued 


19827 1983 1984 

Construction activity: 

Number of private and public residential units authorized... 5... 33,326 54,762 57,081 

Value of nonresidential construction _____________________ millions 8886.7 51, 438.1 C1, 641.6 

Value of State road contract awards do____ $145.6 $202.5 $403.5 

Shipments of portland and masonry cement to and within the State 

| thousand short tons 1,532 1,668 1,948 

Nonfuel mineral production value: 

Total crude mineral valbkt,-uuk-ku k millions_ — $305.1 $398.6 $451.5 

Value per capita ==. 2. kee re eee ee eee eee ee ee $50 $66 $73 


PPreliminary. Revised. NA Not available. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. l 
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Figure 1.— Value of stone and total value of nonfuel mineral production in 
North Carolina. 
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Trends and Developments.—The trend of 
increased demand for North Carolina's min- 
eral production continued into the second 
consecutive year. The construction indus- 
try, which uses a large portion of the State's 
extractive mineral output in the manufac- 
ture of brick, clays, concrete, glass, mortar, 
paint, tile, wallboard joint compound, and 
many other related products, experienced 
a strong year as noted in table 3. This 
strength in mineral utilization in conjunc- 
tion with a strong demand for mineral raw 
materials used by industry in the manufac- 
ture of fertilizer, fillers and extenders, 
grease, insecticide carriers, plastics, refrac- 
tories, rubber, and a myriad of other prod- 
ucts, combined to raise the value of North 
Carolina's mineral output to a new record- 
high. 

The major developments during 1984 re- 
lating to the mineral industry involved 
peat, phosphate, and pollution. 

Plans for a controversial $540 million 
peat-to-methanol plant proposed for a 
Washington County site were terminated in 
February when the Synthetic Fuels Corp., a 
Federal agency, refused additional funding 
for the project. The project, which would 
have mined up to 115,000 acres of peat, was 
opposed by several scientific, environmen- 
tal, and commercial groups. 

Early in the year, geologists at the Uni- 
versity of North Carolina announced the 
results of a 4-1/2-year investigation into the 
State's peat reserves. The study, funded by 
$450,000 in grants from the U.S. Depart- 
ment of Energy and the North Carolina 
Energy Institute, found that reserves to- 
taled approximately 530 million short tons 
of harvested and dried peat. This was signif- 
icantly below an earlier study that estab- 
lished the State's fuel-grade peat reserves at 
2 billion tons. 

In April, Carolina Methane Inc. announc- 
ed plans to apply for the necessary permits 
to construct a test facility to extract meth- 
ane dissolved in water within the peat beds. 
Methane would be extracted in a vacuum 
chamber and the water returned to the 
beds. | 
Later in the year, Carolina Co-generation 
announced tentative plans to construct a 
peat-fired power generator facility in the 
New Bern area if necessary permits could 
be obtained. 

With the improvement in the internation- 
al economy, the demand for fertilizer in- 
creased. This had a positive effect on the 
two phosphate companies located in-State. 
Texasgulf Inc. announced plans to expand 
the Lee Creek fertilizer complex and More- 
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head City Port facilities. North Carolina 
Phosphate Corp. continued work on its Can- 
vas Creek phosphate mine and beneficia- 
tion-calcining complex adjacent to the 
Texasgulf operation. The company was also 
engaged in preconstruction studies on a $31 
million phosphate handling facility at 
Morehead City Port. North Carolina Phos- 
phate and the State Port Authority finaliz- 
ed the project in December 1983. 

Pollution, in the form of sediment eroded 
from abandoned feldspar, mica, and clay 
mines in Ávery, Mitchell, and Yancey Coun- 
ties, has washed into the North and South 
Toe and Nolichucky Rivers in western 
North Carolina. These rivers feed several 
Tennessee Valley Authority (TVA) reser- 
voirs in eastern Tennessee, and in 1972, 
TVA was forced to abandon the hydroelec- 
tric facilities at Davy Crockett Lake when 
turbine intakes were covered by sediment. 
Sediment also threatens the water supply 
for Greeneville and Jonesboro, TN. 

In 1981 and 1982, TVA and the State of 
North Carolina inventoried the abandoned 
mines in the three-county area and deter- 
mined those areas contributing sediment to 
the waterways. The study identified 155 
mines covering almost 1,500 acres; 607 acres 
were eroding and needed reclaiming. At the 
beginning of 1984, approximately 250 acres 
had been reclaimed and 357 acres remained. 

In 1984, the North Carolina General As- 
sembly appropriated $48,000 to be shared by 
the three counties for continued reclama- 
tion work; the counties were required to 
provide matching funds. A special $8,000 
appropriation was voted for Yancey County, 
which will decrease matching fund require- 
ments by 50%. Officials in Avery and 
Mitchell Counties contended the action 
would provide a hardship and questioned 
counties having to fund an environmental 
problem that was actually a State environ- 
mental issue.? 

In other developments, the Interstate 
Mining Compact Commission scheduled the 
1985 annual meeting for September at a 
conference center in Asheville. 

The International Association of Common 
Surface Mining Equipment Troubleshooters 
(COSMET) held a 3-day meeting at New 
Bern and toured Texasgulfs phosphate op- 
eration at Lee Creek, Beaufort County. 
COSMET members were from Australia, 
Canada, Guyana, the Republic of South 
Africa, and the United States. In the United 
States, 3 of the 30 large draglines are in 
Beaufort County. 

In July, scientists and government per- 
sonnel from 10 Central American countries 
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met at East Carolina University for an 
intensive overview of how phosphate could 
provide jobs and food for Latin America. 
The 6-day conference covered a variety of 
topics, including phosphate formation 
and exploration. Participants toured the 
Texasgulf phosphate mine in Beaufort 
County. 

The Materials Engineering Department 
at North Carolina State University was 
actively reseaching fiber-reinforced compos- 
ites. The properties and interaction of sever- 
al mineral commodities have been under 


Company Area 
Billiton Metals and Ores Ine Western Piedmont _ __ 
ucc American Incorpo- Union County 
rated. 
Easter pera Management Person County 
Gold Fields Mining Corp. . _ _ _ 5 Hill district, Randolph 
unty. 
Petromet Resources Ltd _ _ _ _ _ Franklin County 
Tenneco Minerals Co Montgomery County 
Texasgulf Minerals and Metals Cleveland Count 
Corp. 
Legislation and Government Pro- 


grams.—In its 1984 session, the North Caro- 
lina General Assembly passed an act regu- 
lating the practice of geology. The Geologist 
Licensing Act requires individuals who pub- 
licly practice geology to meet minimum 
educational qualifications and pass a li- 
censing examination. 

The General Assembly also authorized 
$16,000 for abandoned mine land reclama- 
tion for Avery, Mitchell, and Yancey Coun- 
ties. The counties were required to provide 
matching funds. 

The North Carolina Geological Survey 
(NCGS), a section of the Division of Land 
Resources, consists of several programs: 
(1) Geological Survey, (2) Geodetic Survey, 
(3) Land Quality, (4) Earth Resource Plan- 
ning, and (5) Land Resources Information 
Series. 

The Geological Survey Section is con- 
cerned with the investigation, evaluation, 
conservation, and development of North 
Carolina's land and mineral resources. Dur- 
ing 1984, work continued on the production 
of a new State geologic map, scale 1:500,000, 
projected for publication in the fall of 1985. 
The NCGS continued its cooperative 7.5- 
minute topographic map program with the 
U.S. Geological Survey, and the State will 
have complete coverage by the end of 1986. 

The North Carolina Mineral Laboratory 
in Asheville, part of the University of North 
Carolina system, ranks among the top min- 
erals beneficiation research organizations 
in the world. During 1984, the laboratory 
conducted research into the evaluation and 
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investigation; among these are glass, graph- 
ite, mica, and silicon carbide. The depart- 
ment was also working with nickel alumi- 
nide alloys and was prominent in the devel- 
opment of synroc,“ a synthetic rock with 
applications in radioactive materials stor- 
age.* 

Exploration Activities.—Several compa- 
nies were actively engaged in exploration 
work, primarily for gold, during all or part 
of 1984. A number of these are summarized 
as follows: 


Remarks 


als Conducted tin exploration program. 
s Dewatered and sampled Howie Mine. 


ide Applied for gold mining permit. 


Core drilling and sampled Sawyer Mine. 


m Drilled and trenched Portis Mine. 


Drilled and ae pear work at Russel Mine. 
ountain Mine. 


beneficiation of several minerals and ores. 
Among these were barite, feldspar, glass 
sand, kaolin, marble, olivine, phosphate, 
quartz, spodumene, talc, and zinc. 

The U.S. Bureau of Mines conducted sev- 
eral programs relating to North Carolina’s 
mineral production. During the year, all 
mineral producers in the State were can- 
vassed to develop baseline data on mineral 
production and value. This was part of a 
nationwide program to track domestic min- 
eral production and determine demand, 
mineral trends, and possible areas of short- 
age before the shortages occur. 

Bureau research personnel, in conjunc- 
tion with Atlas Powder Co., conducted a 
number of production blasts at the Central 
Rock Granite Quarry at Greensboro to de- 
termine relationships between blast initia- 
tion and efficient fragmentation. 

Dewatering tests were conducted on clay 
wastes generated by a North Carolina mica 
producer. Based on the Bureau of Mines test 
results, the company installed a dewatering 
unit to mitigate the waste problem. 

A report released in July by the General 
Accounting Office noted that although the 
Federal Government had some regulatory 
control, it could not deny development of 
private mineral rights in Federal wilder- 
ness areas. In North Carolina, most of the 
wilderness areas are in the western part of 
the State in the Nantahala, Pisgah, and 
Uwharrie National Forests. Private miner- 
al rights in North Carolina’s wilderness 
areas are summarized as follows: 
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Wilderness area 


Shining Rock 
Middle Prong 
Lineville Gorge 
Southern Nantahala _ _ _— 
Birkhead Mountains 


The U.S. Forest Service controls the sur- 
face rights in the wilderness areas and can 
control access to an area, requiring explora- 
tion equipment to be moved to the property 
by helicopter if it is believed access roads 
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Approximate 
Approximate of privatë 
e mineral 
rights 

5,100 4,200 

7,900 4,000 

10,975 300 

900 700 

790 700 


could not be adequately reclaimed. 

During the year, the U.S. Congress passed 
the North Carolina Wilderness Bill, which 
expanded wilderness holdings in the State. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


North Carolina’s mineral industry report- 
ed record high sales as the demand for the 
State’s mineral commodities, the raw mate- 
rials for many of the Nation’s manufactu- 
ring industries, continued to grow for the 
second consecutive year. Industrial mineral 
production increased $52.9 million in value 
over that reported in 1983. 

Cement.—The State’s only cement plant, 
located at Castle Hayne and owned by Ideal 
Basic Industries Inc., closed late in 1982. 
High energy costs and a decrease in con- 
struction activity were cited as reasons for 
the 1982 closing. Early in 1984, Moore 
McCormack Cement Inc. purchased the Cas- 
tle Hayne facility, a cement terminal at 
Statesville, and a cement bulk transfer 
facility in Wilmington. 


Clays.—For the second consecutive year, 
the value of clay production increased over 
that reported for the previous year and was 
within $1.2 million of the record high $9.1 
million established in 1978. The strong 
showing by the State’s construction indus- 
try was the principal reason for the increase 
in the sales of clay products. 

In 1984, the North Carolina clay industry 
consisted of 19 companies operating 53 pits 
in 25 of the State’s 100 counties. All but two 
of the mines produced common clay used in 
the manufacture of brick and other struc- 
tural clay products. Two companies, Kings 
Mountain Mica Co. in Kings Mountain and 
Harris Mining Co. in the Spruce Pine area, 
recovered kaolin during mica beneficiation. 
Kaolin sales, in descending order of quanti- 
ty, were to the insulator, ceramic, and 
specialty brick industries. 


Table 4.—North Carolina: Common clay and shale sold or used by producers, by county 


1983 1984 

County Number Quantity Number Quantity 
of mines (short tons) Value of mines (short tons) Value 
Alamancde 2 70,122 $184,842 2 12,481 $199,339 
Buncombbdee "a s wn 4 56, 150,000 
Cabarrus and Durham 3 297,926 1,196,629 5 331,916 1,533,705 
Chatham. --------------—- 3 ; 1,385,960 3 317,094 1,155,847 
Iredell and Rockingham 3 230,908 416,664 9 228,849 7,100 
Lee and Stanly JJC 6 532,030 1,845,005 6 504,704 1,302,837 
Montgomery, Hanover, Guilford, 

Davidson 6 144, 065 297,919 5 165,628 389,120 
z 4 156,297 953,416 4 1,299 1,380,718 
Sampson _______~__________ 1 W W 1 14,000 16,800 
Stokes» 8 1 35,538 98,796 1 35,538 98,796 
Unions 2 mL oes. 1 157,467 330,681 1 181,184 815,328 
Undistributed? _____________ 5 173,094 471,047 6 151,935 451,503 

Total sana ee 35 2,067,947 6,680,959 41 2,280,634 1,911,093 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


! Montgomery data for 1983 only. 


2Includes Halifax, Harnett, Henderson, Moore, and Wake Counties and data indicated by symbol W. 
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Brick sales increased for the second con- 
secutive year and for the first half of the 
year were 26% above those of 1983 and 60% 
above the 1982 sales level. 

During 1984, Pine Hall Brick & Pipe Co. 
of Winston-Salem purchased the stock of 
Redford Brick Co. and Redford Brick Sales 
Co. of Richmond, VA. Redford Brick, which 
was founded in 1871, is the oldest contin- 
uously operating brick company in the 
United States. The company's market area 
is the Richmond and Tidewater areas of 
Virginia. 

Triangle Brick Co. of Durham completed 
a major reconstruction of the plant's un- 
loading and packaging system. 

Duramic Products Inc. announced plans 
for a 4,000-square-foot expansion to its 
existing facility. The addition will house 
computer-operated equipment for three-axis 
contouring and for machining of ceramics 
to any configuration or geometric shape.* 

Feldspar.—The State again led the Na- 
tion in the production of feldspar, an alumi- 
num silicate of varying chemical composi- 
tion used in the manufacture of ceramics 
and glass. North Carolina produced 72% of 
the Nation's total; output increased 1,634 
short tons over the level produced in 1983 
but was 13,400 tons below the record high 
production of 1979. 

Although an increase in construction ac- 
tivity and automobile sales increased the 
demand for flat glass, container glass pro- 
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ducers faced strong competition from plas- 
tic bottles. Feldspar producers also faced 
competition in the Northeast from nephe- 
line syenite, a feldspar substitute produced 
in Canada. 

Alaskite, an ore that contains approxi- 
mately 65% feldspar, is mined in the Spruce 
Pine area by three companies. All three 
companies used a three-phase flotation 
process to separate mica, iron minerals, and 
silica from the feldspar concentrate. One 
company upgraded the silica into a high- 
purity industrial silica product. Feldspar 
concentrates were dried and shipped in bag 
or bulk to glass producers throughout the 
United States and in several foreign coun- 
tries. A pottery-grade product was produced 
by removing iron minerals using magnetic 
separation followed by dry grinding. 

A mica producer and two lithium produc- 
ers in the Kings Mountain-Cherryville area 
recovered feldspar concentrates during mi- 
ca and/or lithium beneficiation. Kings 
Mountain Mica recovered feldspar concen- 
trates during mica flotation and from 
feldspar-silica tailings purchased from 
Foote Mineral Co. Foote Mineral recovered 
the concentrate during lithium (spodumene) 
beneficiation. Lithium Corp. of America 
Inc. (Lithcoa) recovered a feldspar-silica 
concentrate during lithium beneficiation, 
and the concentrate was trucked to Pacolet, 
SC, for grinding. 


Table 5.—North Carolina: Feldspar industry in 1984 


Company Location 
Primary producers: 
The Feldspar Cord Spruce Pine 
Indusmin Ine FFC 
International Minerals & FFF 
Chemical Corp. 
Secondary producers: 
Foote Mineral Co Kings Mountain 
Kings Mountain Mica Co. Ine gae ana 
Lithium Corp. of America Ine Cherryville _____ 


Gem Stones.—The State ranked first in 
the Eastern United States in the number of 
mines and businesses producing or selling 
gem stones and mineral specimens. Several 
score small mining operations in the west- 
ern and southwestern parts of the State 


Ore type Comments 
3 Alas kite Byproduct mica and 
construction- grade 
sand. 
MUS PTT Do. 
pes E By product mica and 
industrial-grade 
sand. 
dec aree Spodumene-rich Feldspar-silica con- 
pegmatite. centrate from flota- 
tion cells. 
russi Mica-rich pegmatite Byproduct with mica, 
clay, and silica re- 
covery. 
ET NOD Spodumene-rich Feldspar-silica con- 
pegmatite. centrate from flota- 


tion cells. 


were open to the hobbyist and provided the 
opportunity to collect a variety of precious 
and semiprecious stones at a minimal cost. 
In July, Franklin, in the southwestern 
part of the State, held its 19th annual 
Gemboree. Sponsored by the Franklin Area 
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Chamber of Commerce and the Gem and 
Mineral Society of Franklin, the Gemboree 
has contributed to Franklin's image as the 
“Gem Capital of the World." Cowee Valley, 
the principal gem-bearing area in the State, 
is a few miles from Franklin. 

Principal gem stones and gem stone areas 
in the western part of North Carolina are as 
follows: 


County ei Principal gem stones 
Alexander Hiddenite Emeralds and 
hiddenite. 
Macon Franklin _ _ _ Rubies, sapphires, 
garnets. 
Mitchell Spruce Pine Emeralds and aqua- 


marine. 


A large mineral collection was donated to 
Gardner-Webb College in Boiling Springs. 
The collection contains specimens from 
many worldwide locations, as well as sever- 
al rare minerals from North Carolina. 

Graphite (Synthetic).—Two companies, 
Great Lakes Carbon Corp. at Morganton 
and Morganite Inc. at Dunn, manufactured 
a variety of products from synthetic graph- 
ite. During the year, Great Lakes was sold 
to Horsehead Industries Inc. of New York, a 
700-employee firm that produces anodes, 
electrodes, crucibles, and graphite vessels. 

Morganite produced carbon seals and 
brushes. The company, a subsidiary of 
London-based Morgan Crucible Co. PLC, 
increased output approximately 50% over 
that of 1983, and sales were about $50 
million. 

Gypsum.—- National Gypsum Co. operated 
a wallboard manufacturing plant in Wil- 
mington. Crude gypsum, the basic raw ma- 
terial, was obtained by ship from company 
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mines in Canada. 

Texasgulf produced a byproduct gypsum 
during phosphoric acid manufacture at the 
fertilizer complex at Lee Creek. Although a 
limited tonnage was used by local farmers 
as a soil conditioner, a tremendous tonnage 
has accumulated since the operation began. 
With the current disposal system, dozers 
and backhoes load gypsum onto a conveyor 
system that moves it to two 85-foot-diameter 
clay-blending tanks. The mixture is then 
piped to the mine and used as backfill.* 

Lithium.—North Carolina continued to 
lead the world in the output of lithium 
minerals; the lithium industry is in the 
Kings Mountain-Cherryville area in the 
southwestern part of the State. Foote Min- 
eral at Kings Mountain and Lithcoa at 
Cherryville both mined a spodumene- 
bearing pegmatite by open pit methods. 
Lithcoa also produces lithium metal. A 
portion of Foote Mineral's lithium carbon- 
ate output is shipped to company plants in 
Sunbright, VA, Frazer, PA, and New John- 
sonville, TN, for lithium chemical manufac- 
ture. Lithcoa's production was sold on the 
open market. Major markets were the alu- 
minum, glass, and grease industries. 

Mica.—In 1984, North Carolina mica pro- 
ducers accounted for 53% of the value and 
49% of the tonnage produced in the Nation. 
Production increased 10,000 short tons but 
value fell $500,000 below that of 1983. 

The industry produced both wet and dry 
ground mica; the former was used primarily 
in paint manufacture while the latter found 
application in wallboard joint cement and 
in oil well drilling mud. Several companies 
processed mica purchased from other 
sources, and two firms fabricated mica 
shapes from imported mica. 


Table 6.—North Carolina: Mica industry in 1984 


Company Location 


Producers (mica): 


neen Mica to Spruce Pine 
The Feldspar Cord Kings Mountain 
Foote Mineral Co e eet GS 
Harris Mining o- Spruce Pine 
J. M. Huber Cord BM. o er ERE. 
Indusmin ln FFF 
International Minerals & CCE 

Chemical Corp. 


See footnote at end of table. 


Grinding 


process Comments 


Primary mica. 
Byproduct mica; 
sold to United 
States Gypsum Co. 
XX Byproduct mica; 
sold to Asheville 
Mica Co. 


schist and scrap 
from mica fabrica- 


tors. 
XX Byproduct mica; 
sold to Harris 
Mining Co. 
Do. 
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Table 6.—North Carolina: Mica industry in 1984 —Continued 
Company Location Grinding Comments 
process 
Producers (mica) —Continued 
Kings Mountain Mica Co Kings Mountain x and wet Primary mica. 
Lithium Corp. of America Ine Cherryville |... - Byproduct mica; 
sold to various 
firms. 
Producers (sericite): 
Piedmont Minerals Co Hillsboroo XX Sold to brick 
and ceramics 
industries. 
Processors of purchased mica: | 
Asheville Mica Co . Asheville... D777 
Franklin Mineral Co_ ___ _ _ _ Franklin Wel uenit Mica received 
from Georgia. 
United States Gypsum Coo Spruce Pine and Kings Dive) teur 
l ountain. 
Fabricators: 
Spruce Pine Mica Coo Spruce Pine XX Mica obtained from 
foreign sources. 
Tar Heel Mica Co Plumtre XX Do. 
XX Not applicable. 


Kings Mountain Mica completed a 
$250,000, 100-short-ton-per-day spiral sepa- 
ration mica plant; Harris Mining completed 
construction of a mica schist flotation plant; 
and Asheville Mica Co. completed a new 
mica warehouse facility. 


At yearend, J. M. Huber Corp. had ap- 
plied for mining permits for a new mine in 
the Kings Mountain area. Industry sources 
have noted that when the Huber mining- 
processing complex is completed it will lead 
the world in new beneficiation technology. 


Table 7.—North Carolina: Ground mica sold or used by producers, by use 


Paint thats PE lee LL DE ere ru ES rr 


1983 1984 
Quantity Quantity 
(short tons) Value (short tons) Value 
6,603 $2,238,100 W W 
38,523 6,344,452 43,635 $7,298,227 
21,549 4,643,643 33,080 7,639,437 
66,675 13,226,195 76,715 14,937,664 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes insulation, plastics, textile coatings, wallpaper, welding rods, well drilling, other miscellaneous uses, and use 


indicated by symbol W. 


Olivine.—North Carolina and Washing- 
ton were the only States with an extractive 
olivine industry. During 1984, output and 
value reported by the State’s three produc- 
ers increased 56% and 43%, respectively, 
over those of 1983. The State’s olivine indus- 
try consisted of three companies operating 
four plants and six mines. 

Approximately 90% of International Min- 
erals & Chemical Corp.’s (IMC) output, 
which was sold under the trade name Oli- 
flux, was used in blast furnace application. 
The company also produced foundry sand. 
Spruce Pine Olivine Co.’s material was sold 
as lump aggregate for slag conditioning and 


to the manufacturer of magnesium pellets. 
National Olivine Co. production was used 
by a variety of customers; approximately 
60% of the company’s output was sold to the 
steel industry. End products included 
foundry sand, sandblasting aggregate, in 
steel rolling mill soaking pits, refractory 
backing for tundish linings, and lump oli- 
vine for blast furnace use. 

A small tonnage was exported to South 
America for steel soaking pit applications. 
National Olivine declared bankruptcy in 
December. 

Phosphate Rock.—North Carolina rank- 
ed second following Florida in phosphate 
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rock production. In 1984, Texasgulf operat- 
ed a mining, beneficiation, and phosphoric 
acid complex at Lee Creek in Beaufort 
County. Dredges and draglines stripped the 
overburden and draglines mined the ore, 
which was slurried to a beneficiation plant 
where flotation was used to produce a phos- 
phate rock concentrate for the production of 
phosphoric acid. The complex houses the 
world's largest sulfuric acid plant. 

In July, the company announced plans to 
expand annual output by 250,000 short tons 
of phosphoric acid. The expansion, to be 
accomplished by increasing the efficiency of 
existing facilities and adding some new 
equipment, will raise the capacity of the 
complex to 1.27 million tons per year. A 
completion date in 1986 was announced. In 
addition to phosphate rock and phosphoric 
acid, the Lee Creek complex produced su- 
perphosphoric acid, ammonium phosphate, 
and granular triple superphosphate. 

Texasgulf also operated a calcium phos- 
phate animal feed supplement manufactur- 
ing facility at Kingston. 

In support of the Lee Creek expansion, 
the company leased an additional 3 acres 
from the North Carolina State Ports Au- 
thority at the Morehead City Port facility. 
The company planned to construct bulk 
unloading facilities for rail cars and barges. 

At yearend, Texasgulf had requested a $9 
million tax-free bond issue, and the indus- 
trial bond sale had been approved at county 
level. 

North Carolina Phosphate, owned by Ag- 
rico Chemical Co., continued work on the 
State's second phosphate mine adjacent to 
the Texasgulf operation. The 3.7-million- 
short-ton-per-year Canvass Creek Mine is 
scheduled for production in 1987, 2 years 
behind the initial schedule. Bucket wheel 
excavators and draglines will be used to 
strip and mine the phosphate rock, which 
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will be calcined on-site and shipped by 
barge to the Morehead City Port for foreign 
export. 

Pyrophyllite.—In 1984, North Carolina 
and California were the only States with 
pyrophyllite production. Pyrophyllite, a hy- 
drous aluminum silicate, is used as an 
extender and/or filler in a variety of prod- 
ucts and in the production of refractory 
shapes. 

Standard Minerals Co. Inc. and Glendon 
Pyrophyllite Inc., both with surface mines 
and processing facilities in Moore County, 
produced a product used as an insecticide 
filler and carrier, wallboard and latex foam 
filler, and refractory material. 

Piedmont Minerals Co., Orange County, 
produced an andalusite pyrophyllite con- 
centrate by surface mining and heavy me- 
dia beneficiation. Piedmont was experi- 
menting with the addition of a second-stage 
heavy media separation step to upgrade the 
plant's output. Concentrate from the Or- 
ange County operation was trucked to 
Greensboro for refractory manufacture. 
Sericite and quartzite are recovered during 
the mining operation and marketed as a 
brick clay additive and for aggregate. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

About 50% of the State's construction 
sand and gravel production came from 4 
areas in 10 counties. These included, in 
descending order of tonnage: (1) Cumber- 
land and Harnett Counties; (2) Anson, 
Montgomery, and Richmond Counties; (3) 
Buncombe, McDowell, and Yancey Coun- 
ties; and (4) Cabarrus County. 
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Table 8.—North Carolina: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete Bie enc LL ee K Lene 
Plaster and gunite and 
Concrete produett s 
Asphaltic concrete 
ism base and covering gg 

JJJ!l!!!.kk.õö;ö ⁰ ³ et 


Other? L 2—22- ______ 
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uantity 
(thousand Value Value 
short (thousands) per ton 
tons) 
9 1,941 $6,235 $3.21 
TM MN 32 584 1.79 
FFC 185 669 3.61 
FCC 1,069 3,668 3.43 
ERP ed 851 2,297 2.70 
JF hat PRA W W 1.31 
7 W W 2.27 
C 1.939 4,707 2.43 
33 IEEE EN 6,312 18,159 2.88 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
1Includes other unspecified uses and uses indicated by symbol W. 
2Data do not add to totals shown because of independent rounding. 


Industrial.—Industrial sand and gravel 
was produced by seven companies operating 
seven mines in five counties. Approximately 
90% of the output reported was from the 
Anson-Richmond Counties contiguous area 
in south-central North Carolina. Mines in 
Cleveland, Harnett, and Mitchell Counties 
supplied the remainder. 

Production and value data were reported 
by six companies operating six mines. Out- 
put increased 92,000 short tons and value 
was up almost $1.2 million above the 1983 
level. Over 50% of the production was used 
in the manufacture of flat and container 
glass. Other specified uses, in descending 
tonnages, were for the manufacture of fer- 
rosilicon, filtration uses, sandblasting medi- 
um, and for traction sand. 

Unimin Corp. began construction of a $6 
million silica flour facility at Marston. Sev- 
eral grades of ground silica will be produced 
for the chemical, fillers, and fiberglass in- 
dustries. The plant, designed for future 
expansion, is scheduled for completion in 
the first quarter of 1985. 

IMC continued construction to expand its 
high-purity quartz facility at the feldspar 
beneficiation complex near Spruce Pine. 
When completed, the expansion will allow 
IMC to triple production. Primary markets 
will be the semiconductor, refractory, and 
fiber-optics industry. 

One of the State's oldest industrial sand 
and gravel producers, the Southern Prod- 
ucts and Silica Co., is also one of the most 
diversified. The Hoffman-based operation 
marketed quartzite ranging from sand to 
pebble size for use in chemical plants as 
inert filters, tower packing converters, and 
other applications. 

The Kerr Glass Manufacturing Corp. 
plant at Clinton was sold to National Can 


Co. The Clinton facility was one of four sold 
by Kerr; primary output at the plant was 
beverage bottles. 

Libby Owens Ford Co. announced plans to 
sell the glass coating, heat treating, and 
insulating glass fabricating plant at Clin- 
ton. This facility was one of six plants that 
the company planned to sell to concentrate 
on the clear, tinted, and coated float glass 
products for the construction and associated 
markets. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—The estimate of North Caroli- 
na's crushed stone production for 1984 to- 
taled 38.1 million short tons, an increase of 
4.4 million tons over that reported in 1983. 
The industry was represented by 36 compa- 
nies with operations in 50 of the State's 100 
counties. 

Martin Marietta Corp.’s proposal to de- 
velop quarries in Cabarrus and Gaston 
Counties met with strong opposition from 
local residents. At yearend, the Cabarrus 
County Planning Board postponed a deci- 
sion on granting the Midland Community 
Association another hearing on its petition 
to outlaw the "extraction of earth products" 
in most of the county. 

In September, the Gaston County Com- 
mission passed a resolution requesting the 
North Carolina Department of Natural Re- 
sources and Community Development to 
deny a Martin Marietta mining permit. In 
June, the company's Raleigh-Durham quar- 
ry was presented (1) the top Showplace 
Award in the National Crushed Stone Asso- 
ciation's “About Face" contest for 1983; 
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(2) the Governor's Award for Conservation 
in the mineral resources category, sponsor- 
ed by the North Carolina Wildlife Federa- 
tion; (3) the 1983 honor award for erosion 
control planning from the North Carolina 
Chapter of the American Society of Land- 
scape Architects; and (4) the 1983 Grand 
Award for environmental improvement 
from the Association of Landscape Contrac- 
tors. 

Martin Marietta's quarry at Reidsville 
celebrated 25 years in July without a lost- 
time accident. The company presented em- 
ployees with savings bonds. 

Wake Stone Corp. completed the con- 
struction of a berm along property lines 
fronting 1-40 to shield the 222-acre quarry 
site. 

Hendrix Industries began production at 
its Lake Norman quarry and crushing plant 
north of Charlotte early in the year. The $6 
million facility will provide stone for resi- 
dential and commercial construction, road 
building, and stabilization for the central 
North Carolina market. 

In December, the Dickerson quarry in 
Richmond County was permanently closed. 
The quarry and associated equipment, own- 
ed by the Dickerson Group Inc., are sched- 
uled to be sold in 1985. 

Dimension.—The dimension stone indus- 
try in North Carolina produced granite, 
sandstone, and argillite from surface quar- 
ries in the western part of the State. Gran- 
ite output was centered in the northwestern 
part of the State where North Carolina 
Granite Corp. operates the world's largest 
granite quarry near Mount Airy. The com- 
pany produces a myriad of stone products 
ranging from veneer and curbing to mauso- 
leums and chicken grit. Dimension sand- 
stone operations in the west-central part of 
the State produced stone slabs for building 
facing and patio applications. Jacobs Creek 
Stone Co. in Davidson County produced 
dimension argillite for both construction 
and monument uses. 

Several small businesses in Cherokee, 
Macon, and Swain Counties shipped field- 
stone to Florida markets. The stone, used 
for patio, wall, and fireplace construction, is 
shipped by truck in 24-ton loads.“ 

Sulfur.—Texasgulf signed an agreement 
with a Canadian petroleum company to buy 
approximately 200,000 metric tons of sulfur 
annually. The sulfur will be shipped to 
Texasgulfs Lee Creek fertilizer complex 
from the petroleum company's gas process- 
ing facility at Ram River and Windfall, Al- 


MINERALS YEARBOOK, 1984 


berta, Canada. In 1984, Texasgulf received 
50 railroad tank cars of sulfur each day; the 
sulfur is used in the manufacture of sulfuric 
acid. 

During the year, Texasgulf agreed to 
close one of five sulfuric acid production 
plants because of potential problems with 
air pollution. Under an agreement between 
the company and State Environmental 
Management officials, Texasgulf will close 
the plant when a new facility with up-to- 
date pollution controls is built, or by Decem- 
ber 1987, whichever comes first. A new 
plant is scheduled to be completed in Au- 
gust 1986. Although the current acid plant 
meets existing air pollution standards, com- 
puter predictions of “worst-case” conditions 
indicate the potential for the plant to ex- 
ceed acceptable standards. 

Talc.—Warner Corp. operated the State's 
only underground mine in Murphy. The 
Cherokee County operation produced talc 
from deposits associated with the Murphy 
marble. Crude talc was milled into a cos- 
metic powder and sawed into talc pencils for 
the metals industry. Talc imports continued 
to have a serious negative impact on domes- 
tic talc demand and sales. 


METALS 


Aluminum and steel are the principal 
primary metals produced in North Caroli- 
na, and 1984 was a disappointing year for 
the former though a rewarding year for the 
latter. Other metal producers experienced a 
mixed demand for their products. Imports 
proved to be the major problem faced by 
this segment of the minerals industry. 

Aluminum.—Aluminum Co. of America 
(Alcoa) operates a 115,000-metric-ton-per- 
year smelter at Badin. Production at the 
Badin facility, operating at 100% capacity 
for the first 9 months of the year, was cut by 
28,750 tons in September as the company 
removed one-half of a potline from produc- 
tion.!! 

At yearend, Alcoa wrote off $5 million in 
construction costs for a third potline at the 
Badin smelter that will not be completed.!? 

Cobalt.—Cobalt metal imported from 
Zaire was processed into extra-fine cobalt 
powder at a plant in Laurinburg in the 
southern part of the State. The plant, own- 
ed by Carolmet Inc., a subsidiary of Métal- 
lurgie Hoboken-Overpelt SA of Belgium, 
purchased plant feed from La Générale des 
Carriéres et des Mines (GECAMINES), also 
of Belgium. Powder produced by the plant, 
the only extra-fine powder production facili- 
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ty in the United States, was used to manu- 
facture tungsten carbide. In 1984, Carolmet 
began production of cobalt nitrate and co- 
balt chloride. Annual capacity is 330,000 
pounds for each product. 

Copper and Copper Alloys.—Scrap cop- 
per was converted to powder form by SCM 
Co., Glidden Metals Div., at a facility in 
Durham. The copper powder is used by the 
bearing and friction products industries. 

In June, ground was broken for a $40 
million narrow strip plant in Shelby. The 
Chase Brass & Copper Co. facility is design- 
ed to produce 50 million pounds of strip 
upon completion in 1985. The plant is de- 
signed to use smaller equipment than tradi- 
tional brass mills and will be constructed at 
a significant cost savings over a full-size 
mill. 

Gold.—Although there was no gold pro- 
duction during the year, several companies 
continued active exploration programs in 
the western part of the State. Texasgulf 
Minerals and Metals Corp. renewed drilling 
activity in the Kings Mountain area. The 
company leased a 450-acre tract that in- 
cludes the old Kings Mountain gold mine. 

Gold Fields Mining Corp. of Lakewood, 
CO, investigated property in the Gold Hill 
area in Rowan County. The company's 
Southeastern Div. was based in Charlotte. 

Geologists from several other major min- 
ing companies were active in the Cabarrus- 
Rowan Counties area, which once contained 
several dozen mines. 

Lithium.—Lithcoa, using molten salt 
electrolysis, produced lithium metal ingots, 
rod, wire, shot, and dispersions. The plant is 
located at Cherryville in the southwestern 
part of the State. 

Steel.—Florida Steel Co. operated a mini- 
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mill in Charlotte with two electric furnaces 
and two 2-stand continuous casters. In mid- 
year, the Charlotte facility was operating on 
a 15-turn schedule. 

Titanium and Superalloys.—Teledyne 
Allvac operated a superalloy plant at Mon- 
roe. In March, an 11-million-pound-capac- 
ity, $1 million peeler was installed. During 
the year, an increase in production of com- 
mercial jet engines and a steady demand for 
military jet engines and related spare parts 
increased company orders by approximately 
20%.“ 

The Teledyne facility produced both tita- 
nium and nickel superalloys. The aerospace 
and chemical process industries are the 
principal markets for the titanium alloys, 
while the nickel-based alloys find applica- 
tion in parts manufacture for gas turbine 
and jet engines, chemical processing plants, 
and components for sour gas deep-drilling 
rigs. 


oo Mineral Officer, Bureau of Mines, Tuscaloosa, 


2Geologist, North Carolina Geological Survey Section, 

Raleigh, NC. 

{Winston-Salem Journal. Mining Mess. July 29, 1984. 
‘Laurinburg Exchange. Materials Cry aaa at NCSU 

Provides Basis for Innovation. Aug. 8, 1 
SRaleigh News & Observer. Holders of Mineral Rights in 

must May Prospect, But Chances Called Slim. Aug. 
Ceramic Industries. Duramic Expands NC Facilities. 

Feb. 1984, p. 10. 

"Raleigh News & Observer. „ Follows Carbon 

Brush Company to NC. Sept. 2, 1984. 
sLee Creek News. Results Take Many Years of Testing. 

Jan.-Feb. 1985, p. 4. 

A uds Citizen. This Rocky Business Is Solid. Mar. 
101 ee Creek News. Where's the Sulfur? Sept. 1984, p. 2. 
11 American Metal Market. ALCOA Cutting Output at 

Two Primary Smelters. Sept. 7, 1984. 

z_.__. ALCOA Not Up for '84 Despite 4th Quarter 

Loss. Jan. 23, 1985. 

3—.—.—. Summer Slack Restricts Output. Feb. 27, 1984. 
vum, Falling Inventories, Surge in Jet Engines 

Sparking Market for Superalloys. Aug. 9, 1984. 
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Commodity and company 


Aluminum, smelter: 


Aluminum Co. of America _ _ - 


Claya 

ine Hall Brick & Pipe Co 
Sanford Brick Corp . 
Solite Cor 


Feldspar: 
The Feldspar Corp.! _______ 


Indusmin Inc . 


International Minerals & 
Chemical Corp.! 

Gypsum: 

National Gypsum C0 


Lithium: 


Lithium Corp. of America Inc.? 


Mica: 
Deneen Mica Co . 


Harris Mining Co. 
Kings Mountain Mica Co. Inc. 


Olivine: 
International Minerals & 
Chemical Corp. 
Perlite (expanded): 
Carolina Perlite Co. Ine 


Phosphate rock: 
rere N nee 


Pyrophyl 
G ps n Pyrophyllite Ine 


Standard Minerals Co. Ine 


Sand and gravel (construction): 
Ashland Oil Co; APAC- 
Carolina Inc. 
Becker Sand & Gravel Coo 


B. V. Hedrick Gravel and Sand 
Co 


Stone: | 
Martin Marietta Cor 


Nello L. Teer Co 
n Materials Co., Mideast 


Vermiculite (exfoliated): 
W. R. Grace & ooo 


1 Also mica. 

2Also feldspar. 

Also clays. 

Also byproduct gypsum. 
5 Also sericite. 
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Table 9.—Principal producers 


Address 


1501 Alcoa Bldg. 
Pittsburgh, PA 15219 


Box 11044 
Winston-Salem, NC 27105 
Drawer 458 

Sanford, NC 27330 

Box 27211 

Richmond, VA 23261 


Box 99 

Spruce Pine, NC 28777 
Box 309 

Spruce Pine, NC 28777 
23157 Sanders Rd. 
Northbrook, IL 60062 


Box 1379 
Wilmington, NC 28402 


Box 792 

Kings Mountain, NC 28086 
449 North Cox Rd. 
Gastonia, NC 28052 


Box 28 
Micaville, NC 28755 
Box 628 

Spruce Pine, NC 28777 
Box 709: 

Kings Mountain, NC 28086 


Box 672 
Spruce Pine, NC 28777 


Box 741 
Hillside, NJ 07205 


Box 48 

Aurora, NC 27806 

Box 306 

Carthage, NC 28327 
Box 566 

Hillsborough, NC 27278 
Box 278 


x 
Robbins, NC 27325 


Box 399 
Kingston, NC 28501 
Box 848 


X 
Cheraw, SC 29520 

Box 425 

Swannanoa, NC 28778 


Box 30013 

Raleigh, NC 27622 

Box 1131 

Durham, NC 27702 

Box 4195 

Winston-Salem, NC 27105 


Box 459 
Murphy, NC 28906 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


plants. 


plant. 


Open pit mine and 
plant. 


Open pit mines and 
plant. 

Open pit mine and 
plant. 


County 


Stanly. 
Rockingham and 
Stokes. 
Lee and 
Stanly. 
Rockingham and 
Stanly. 
Mitchell. 
Do. 


Do. 
New Hanover. 


Cleveland. 


Gaston. 


Yancey. 
Avery. 
Cleveland. 
Jackson and 
Yancey. 


Rowan. 
Beaufort. 


Alamance and 
Moore. 
Orange. 


Moore. 


Various. 
Cumberland and 
Harnett. 
Anson, Buncombe, 
McDowell. 
Various. 
Do. 


Do. 
Cherokee. 


Guilford. 


The Mineral Industry of 
North Dakota 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the North Dakota Geological 
Survey for collecting information on all nonfuel minerals. 


By James H. Aase! and David W. Brekke? 


The value of nonfuel mineral production 
in North Dakota during 1984 was $21.8 
million, a 14% decrease from the record 
high set in 1983, but 14% above the 10-year 
average. The decrease was attributed prin- 
cipally to a lower unit price for construction 
sand and gravel. Construction sand and 
gravel was the State's leading nonfuel min- 
eral commodity in value, constituting 52% 
of the total output value in 1984. Other 
nonfuel mineral commodities produced, in 
descending order of production value, in- 


cluded lime, salt, clays, and peat, all regis- 
tering gains in either quantity or value over 
1983 figures. 

North Dakota, in 1984, was 48th among 
all the States for nonfuel mineral produc- 
tion value, accounting for less than 1% of 
the U.S. total. Nationally, the quantity of 
salt produced in the State during 1984 was 
ranked 12th among 16 producing States; 
peat, 22d of 22; lime, 30th of 38; construction 
sand and gravel, 37th of 50; and clays, 41st 
of 44. 


Table 1.—Nonfuel mineral production in North Dakota! 


1983 1984 
Mineral Value Value 

Quantity (thousands) Quantity (thousands) 

Gem stones NA $2 NA $2 
Line irm 88 thousand short tons 51 6,198 60 5,912 
Sand and gravel (construction DD H _ do- eg, 800 €15,000 6,426 11,351 
Combined value of clays, peat, and salt |... XX 3,57 4,529 
Tobal e ife a a E a T eA at XX 25,370 XX 21,794 

Estimated. NA Not available. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.— Value of nonfuel mineral production in North Dakota, by county! 


(Thousands) 

County 1982 1983 ß 
BI.... ec a et ee fd eh $78 (?) 
Bottineau... ------------------——— W W Peat. 
Bowman ________~_____-~_~_~____---_ W W Salt. 
Bürke tes ei ee S ee he ME W (3) 

Burleigh cum LEA Emm 525 (3) 
"——— ů 1117: ——w W 2) 
C·Ü;ꝛꝛ] . ˙ ——— 41 2) 
Divide a i se . Ed 42 (3) 
Eddy eun ĩͤ EU EE W (3) 
Rich oet 8 36 2) 
Mee... eL Le W (3) 
McKenzie 350 2) 
McLéeBfhi ea x ĩðͤ eid eS un 218 (3) 
Mert 88 W W Clays. 
Mountraiiiilll!!!llll n 300 (3) 
Pembina- ß eem W W Lime. 
/» ³ AA ³ A eee a hee W 2) 
Riehen ee ee Dns W W Lime. 
Rolette o o esu acu eni EE SESS 67 (2) 
Stark (·ôÜ ²˙²n;:. 8 W 2) 
Stutsman - --------------------—- 548 (2) 
Towner o- e LEA e W (3) 
gu. C" W W Lime. 
Walsh. inen ee ee ee 114 (?) 
Wad oe ae, eae EX LE S W (3) 
lk emhcaem W (2) 
Williams --------------------—-—- W W Salt. 
Undistributed? __-_—-—-----------—- 10,658 $10,370 
Sand and gravel (constructian) - - -------- XX *15,000 
Mr Sts to ip cy A 12,977 25,910 


„ W Withheld to avoid disclosing company proprietary data; included with "Undistributed." XX Not 
applicable | 
INo production of nonfuel mineral commodities was reported for counties not listed. 
"Construction sand and gravel was produced; data were not available by county. Total State values are shown 
apara under “Sand and gravel (construction). " 
Includes gem stones and some sand and gravel (construction, 1982) that cannot be assigned to specific counties and 
values indicated by symbol W. 


Table 3.—Indicators of North Dakota business activity 
1982" 1983 1984? 


Employment and labor force, annual average: 


SPC ³o¹ſͥſͥ ⁰Zd kt ⁰⁰ aa LL thousands 672 681 686 
Total civilian labor forerdr‚-e - --------—-----—-—----————— do... 316.0 319.0 321.0 
Unemployment --—-----------------------—----—-—----—— do____ 18.0 18.0 17.0 
Smp Oy mene (nonagricultural): 

Minimgioldl- ß e a Er do. ..- 9.4 1.0 7.4 
Nonmetallic minerals except fuels? ____________________ do- 3 4 4 
nnn ee nic do... 1.2 1.2 1.8 
Oil and gas extractioonnnnss do____ 7.9 5.4 5.7 

Manufacturing total____________________________ Lee do____ 14.9 14.8 15.5 
Stone, clay, and glass products _______________________ do_ ___ 8 8 8 
Chemicals and allied products J HORE ERES do... 1 1 NA 
Petroleum and coal products do— 4 4 NA 

neee e cc ue eel etes a do... 15.7 17.5 14.1 

Transportation and public utilities do- 16.8 16.1 16.4 

Wholesale and retail trale do- 66.6 66.1 67.7 

Finance, insurance, real estate do... 11.8 12.0 12.2 

J % ³¹.ꝛtꝛ era do- 54.2 56.0 57.5 

Government and government enterprises do_ ___ 60.3 61.3 61.9 

%Ü I is ee es Sci do... 249.7 3250.6 252.7 
Personal income: 
O08) 5 ee es a See te ee d millions $7,394 $7,944 $8,479 
l ce ee LA ß 8 $11,008 $11,667 $12,352 
Hours and earnings: 
Total average weekly hours, production workers _--------------------—-- 31.6 38.0 38.4 
Total average hourly earnings, production workertrr $1.50 $1.13 $1.86 


See footnotes at end of table. 
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Table 3.—Indicators of North Dakota business activity —Continued 


19827 1983 1984 


Earnings by industry: 
C11 oo uc ⁰¹Üwmum LE eL E Se! millions 8517 $769 $838 
Nonfarm Gu nf TA oA E do- $4,583 84,829 $5,065 
Mini i yd ð ĩ do- 8331 $225 $251 
Nonmetallic minerals except fuelss do____ $7 $8 $9 
S ³o· d te ey cee do_ ___ $46 $50 $56 
Oil and gas extraction ---------------------------- do____ $279 $167 $191 
Manufacturing totalll“Vnssxnnnnna‚a‚n‚‚‚‚„‚‚‚ do... $300 $313 $343 
Primary metal industries do- (*) (4) (4) 
Stone, clay, and A plose Phet. 8 do— $17 $18 $18 
Chemicals and allied produets do- 83 83 
Petroleum and coal produets s do— $16 $16 $18 
nete eee iecit i eo ere do... $415 $517 $422 
Transportation ana public Dil.. 8 48 $474 $506 $541 
Wholesale and retail trade do... $964 $981 $1,041 
Finance, insurance, real estate _______________________ __do____ $223 $245 $266 
Servi i igi ] i ̃² Z ers pe i do... $892 $997 $1,094 
Government and government enterprises do____ $964 $1,024 $1,000 
Construction activity: 
Number of private and public residential units authorized _______________- 2,805 4,392 3,046 
Value of nonresidential construction millions $95.7 $102.4 $99.1 
Value of State road contract awards do... $78.7 $102.8 $119.6 
Shipments of portland and masonry cement to and within the State 
thousand short tons 272 323 352 
Nonfuel mineral production value: 
Total crude mineral valdtee millions 813.0 825.4 $21.8 
Value per Capita < o c rca hate lee ee ee oe cae $19 $37 $32 


PPreliminary. ‘Revised. NA Not available. 

1Job Service North Dakota. 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data do not add to total shown because of independent rounding. 

*Less than 1/2 unit. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of sand and gravel and total value of nonfuel mineral production in 
North Dakota. 
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Figure 2.—Principal mineral producing localities in North Dakota. 


Surface mining for minerals other than 
coal, as reported by the North Dakota State 
Soil Conservation Committee (NDSSCC), af- 
fected 462 acres, from which 3,567,697 cubic 
yards of mineral material was mined and 
515,211 cubic yards of overburden was dis- 
turbed in 1984. NDSSCC indicated that 153 
pits were operated, ranging from 0.10 to 10 
acres; clay, gravel, sand, and scoria were 
mined from these pits. 

Exploration activities, directed toward 
identifying occurrences of nonfuel minerals 
in the State, were at a standstill during 
1984. 

The North Dakota Geological Survey 
(NDGS), primarily a research organization 
dedicated to providing geologic input for 
resource development in the State, was 
engaged in work on more than 40 projects 
during 1984 designed to provide a better 
understanding of North Dakota's geology 
and mineral and water resources. Included 
among these projects were appraisals of the 
geology of various counties with five studies 
under way; three major mapping projects; 
several studies of specific geologic problems 


and situations that have potential to cause 
environmental damage; several paleon- 
tological studies of near-surface fossils with 
emphasis on excavation of one site and 
preservation of others; two paleoclimatic 
investigations; six detailed studies on sub- 
surface geology, environments of deposition, 
depositional history, distribution, and other 
properties of the State's subsurface rocks; 
and six.studies of various geologic problems 
with the intention of gaining a better un- 
derstanding of the State's geologic history, 
landforms, and economic geology. 

During the year, the NDGS published the 
results of 11 research projects, including the 
following: geology of Emmons and Towner 
Counties; ground water resources of Bot- 
tineau, Rolette, and Towner Counties; re- 
port on oil exploration and development in 
North Dakota during 1982 and 1983; two 
volumes of annual oil and gas production 
statistics; a new series of oil and gas field 
maps; reports on the environmental effect 
of oil and gas well drilling fluids on ground 
water; occurrence of mid-Paleozoic salts; 
and a brochure describing the geology along 
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North Dakota Interstate Highway 94. 

North Dakota received $9.0 million as its 
50% share of receipts collected on all miner- 
al leasing rents, royalties, and bonuses col- 
lected during Federal fiscal year 1984 with- 
in the State by the Federal Government. 
The Federal payments were made under 
provisions of the Mineral Leasing Act of 
1920. 

Additionally, during fiscal year 1984, lo- 
cal governmental units within the State 
received $533,728 from the U.S. Department 
of the Interior as compensation for the loss 
of revenue caused by the presence of certain 
tax-exempt Federal lands within their 
boundaries. The funding, commonly re- 
ferred to as “payments in lieu of taxes,” was 
based on a formula approved by Congress in 
a 1976 law. 
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The Mining and Mineral Resources and 
Research Institute at the University of 
North Dakota, Grand Forks, was awarded a 
grant by the U.S. Bureau of Mines in fiscal 
year 1984. The grant was made to assist in 
the Institute’s operations and research de- 
signed to encourage the training of engi- 
neers and scientists in mineral-related disci- 
plines. 

According to records maintained by the 
Job Service North Dakota, employment in 
the nonfuel minerals sector of the mining 
industry during 1984 averaged 420 workers, 
ranging from a high of 590 in August to a 
low of 210 during January, February, and 
March. These workers represented less 
than 1% of the total average nonagricul- 
tural work force in 1984. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Clays.—Compared with 1983 figures, 
clays mined in North Dakota during 1984 
increased in quantity but decreased slightly 
in total value. All production was obtained 
from two operations in Morton County. 

At Hebron, Hebron Brick Co. utilized its 
entire output in manufacturing face brick. 
Near Mandan, U.S. Noonlite Ltd. manu- 
factured lightweight aggregate from its lo- 
cally mined clay. The lightweight aggregate 
manufactured was used principally in mak- 
ing building blocks and in structural con- 
crete products. 

Gem Stones.—No commercial gem stone 
mining was reported in the State during 
1984. The value shown in this chapter is an 
estimate of the material that rockhounds, 
mineral collectors, and other hobbyists col- 
lected. 

Lime.—Production of quicklime in the 
State during 1984 increased in quantity but 
decreased in value when compared with the 
levels attained in 1983. Two firms reported 
output: American Crystal Sugar Co. from 
plants near Drayton, Pembina County, and 
at Hillsboro, Traill County; and Minn-Dak 
Farmers Coop. at its plant near Wahpeton 
in Richland County. The entire output of 
the two firms was used 1n their respective 
sugar-refining operations at these same lo- 
cations. | 

In 1984, approximately 114,000 short tons 
of lime, obtained from all domestic sources, 
was consumed in the State. 

Peat.—In Bottineau County, a single op- 
eration producing reed-sedge peat account- 


ed for the total State output in 1984. Mar- 
keted exclusively in bulk form, the output 
increased over that of 1983; however, total 
sales value decreased. 

Salt.—Production of salt increased mod- 
erately in both quantity and value compar- 
ed with the levels of 1983. The brine and 
evaporated salt was marketed for a variety 
of uses, including special salt for food proc- 
essing and water softening and as a compo- 
nent in drilling muds. Two companies in 
Bowman and McKenzie Counties accounted 
for the brine output, and a single firm in 
Williams County produced evaporated ma- 
terial. l 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
gave estimates. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

In 1984, 114 companies and government 
agencies reported production of construc- 
tion sand and gravel from 171 pits in 44 
North Dakota counties. Output increased 
69% over the estimated 1983 figure. The 
average value of the commodity was $1.77 
per short ton, a 55% decrease from that 
marketed in 1983. Williams County, the 
leading county in production, followed 
by McKenzie, McLean, Walsh, and Stark 
Counties, collectively accounted for nearly 
one-third of the State output. 

Approximately 94% of the construction 
sand and gravel produced during 1984 was 
shipped by truck, and the remainder was 
not transported. 
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Table 4.—North Dakota: Construction sand and gravel sold or used in 1984, 
by major use category 


uantity Val Val 
Use (thousand ue ave Per 
short tons) (thousands) ton 

Concrete aggregalldmſdſdadaaſae ~~ 95 $325 $3.44 
pinie 16 31 1.92 
Road base and covering) 1,175 1,594 1.36 
Ill! s Lm LI ML 88 67 145 2.18 
Snow and ice conti 8 6 21 3.30 
Railroad ballast — ii ß e ate ee LL 195 489 2.51 
)))) eg cM d A 4,872 8,746 1.80 
Total or sers 6,426 11,351 1.77 


1Includes road and other stabilization (cement). 


Table 5.—North Dakota: Construction sand and gravel sold or used by producers, 


by county 
1982 1984 
Quantity Quantity 
County Number (thou- Value Number (thou- Value 
of sand (thou- of sand (thou- 
mines short sands) mines short sands) 

l tons tons) 
Barnes 2 37 $78 6 127 $222 
Benson Sc si Spc beige REI is "m Sa 11 7 79 
Bottineau _~_______________ o 8 11 =e ae 8 
Bowman .. ns 1 W W 3 134 232 
Burleigh _________________ 2 214 525 6 W W 
Dickey-—— m ee Ja 30 41 7 80 140 
Divide o n Ete 1 28 42 muet an 

dy sar 0 tien Ea ee 2 W W 3 308 597 
Grand Fork o C c 3 51 88 
Fade Rem 3 31 36 3 63 98 
Togan "HI EENI EE E E EOE ios ee nen 1 3 12 
Melntos g E MA 1 5 16 
McKenzie 1 189 350 5 442 738 

cLean ——-------------—- 3 118 218 14 406 533 
Mercer --------------—-——- SEN "Ps EN 4 231 346 
Morto-tn 1 35 9 5 184 288 
Mountrail ________________ 4 300 300 4 162 256 

ee E 2 c 3 166 290 
Renville __-_______________ mo tis E 3 137 227 
Richlanßdi 1 40 60 4 243 605 
Blei... 8 15 60 67 14 159 291 
Stutsman . nk 5 224 548 4 264 515 
Tra. xt65 TA 2 W W 8 51 105 
Malshz4 eoe eA LL 3 71 114 7 359 682 
Ward -—_--------------——- 4 W W 3 223 391 
Williams 1 29 94 15 540 906 
Undistributed! _____________ 714 934 2,330 39 1,998 3,632 

Total... . 65 2,347 4,873 171 6,426 11,351 


‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

!Includes Adams (1984), Billings (1984), Burke, Cass (1982), Dunn (1984), Foster (1984), Golden Valley (1984), Grant 
(1984), Grig (1984), 1 15855 (1984), La Moure (1984), 1 6 Oliver (1984), Pembina (1982), Pierce, Ramsey (1984), 
Sargent (1984), Sheridan (1984), Sioux (1984), Sope (1984), Stark, Towner, and Welis (1982) Counties, sand and gravel that 
cannot be assigned to specific counties (1982), and data indicated by symbol W. 

2Data may not add to totals shown because of independent rounding. 


Sulfur (Recovered).—Elemental sulfur 112,000 metric tons, valued at $5,572,000, 
was recovered as a byproduct at the natural representing increases of 10% and 14%, 
gas processing plants of five companies in respectively, over 1983 figures. 

Billings, McKenzie, and Williams Counties  —— 
in western North Dakota, and at Amoco Oil soe Mineral Officer, Bureau of Mines, Minneapolis, 


Co.’s petroleum refinery in Mandan, Mor- V ae 
ton County. Shipments during 1984 totaled Forks, NB. uy ogical Survey, Gran 
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Table 6.—Principal producers 


Commodity and company Address Type of activity County 
aaa 
ebron Brick co Hebron, ND 58638 Pit and plant Morton. 
U.S. Noonlite Ltd Box 117 0 EN Do. 
| Mandan, ND 58554 
Lime: 
American Crystal Sugar CO0o 101 North 3d St. Shaft kilns at beet Pembina and 
Moorhead, MN 56560 sugar refineries. Traill. 
" Minn-Dak Farmers Coop Wahpeton, ND 58075 se ea a > lo Richland. 
eat: 
Peat Products Co 821 4th St. B88 ͤ8õͤ Bottineau. 
gs Bismarck, ND 58501 
t 
Hardy Salt Co -------------- Drawer 449 Brine well and plant Williams. 
St. Louis, MO 63166 
Koch Exploration Co... ~~ - Box 2256 e cc Bowman. 
Wichita, KS 67201 
Williams Exploration CO oe South Parker Rd. e See as McKenzie. 
uite 
Aurora, CO 80014 
Sand and gravel (construction): 
Badinger Sand & Gravel Co Box 306 Pits and plants Bowman, 
Dickinson, ND 58601 Dunn, 
Eddy, Gold- 
en Valley, 
Grant, 
Sioux, 
lope. 
Des Lacs Sand & Gravel Co Box 66 e ee McLean, 
Des Lacs, ND 58733 Mountrail, 
Rolette, 
Ward, 
Williams. 
Earth Builders Ine Box 838 P ie Pea ei ey Adams, Bow- 
Bismark, ND 58501 man, Ward, 
Williams. 
Fisher Sand & Gravel C0o Box 1034 „ Bowman, 
Dickinson, ND 58601 Hettinger, 
McKenzie, 
McLean, 
Mercer, 
Morton, 
Oliver, 
Stark. 
Holen Construction Co --------- Box 126 MEREEN. |s tee Billings, 
McClusky, ND 58463 Kidder, 
McKenzie, 
Sheridan. 
Lindteigen Construction Co. Ine Turtle Lake, ND 585755 e Foster, 
Griggs, 
McLean, 
Morton. 
Northern Improvement Co Box 1254 e S Burleigh and 
Bismarck, ND 58501 Morton. 
Schriock Construction Ine 3009 South Broadway 0 c cuc Golden Val- 
Minot, ND 58701 ley, Kidder, 
cKenzie, 
ercer, 
Mountrail, 
Renville. 
Sulfur (recovered): 
Aminoil USA Ine Box 94193 Plant Williams. 
; Houston, TX 77018 
Koch Hydrocarbon Co Box 2256 ESPERE | uua nce det McKenzie. 
Wichita, KS 67201 | 
Warren Petroleum Corp., a division of Box 1589 6nd LR usc eds mtm Billings. 


Gulf Oil Corp. Tulsa, OK 74101 
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The Mineral Industry of Ohio 


By William A. Bonin! 


Ohio's nonfuel mineral production in 
1984 was valued at $552.9 million. The 
15.4% increase over 1983 ranked the State 
13th nationally. Principal mineral commod- 
ities produced included crushed stone, salt, 
construction sand and gravel, lime, cement, 
and industrial sand. Clays, dimension stone, 
gypsum, and peat were also mined. Natural 
and manufactured abrasives, including arti- 
ficial industrial diamonds, were produced. 
Cultured quartz crystals were grown, and 
synthetic graphite was manufactured. 

Iron ore concentrates, alumina, beryllia, 
and titanium raw materials were shipped 
into the State for the production of metals; 
titanium dioxide and synthetic iron oxide 


pigments were manufactured. Iron and 
steel slag was processed for use as construc- 
tion aggregate and fill, and elemental sulfur 
was recovered as a nondiscretionary by- 
product of petroleum refineries and coke 
ovens. 

Fluorspar, perlite, talc, and vermiculite 
were received and processed into higher 
value-added products. Zinc oxide was manu- 
factured from shipments of zinc concen- 
trates, and refined zinc and zirconium mate- 
rials were manufactured. Also, various 
strontium compounds and barium chemi- 
cals were produced from out-of-State ship- 
ments. 


Table 1.—Nonfuel mineral production in Ohio! 


1983 1984 
Mineral Value Value 
Quantity (thou Quantity (thou- 
san sands) 
Cement 
Masonry- -——--------------—- thousand short tons. 97 $1,454 101 t 
Portland p re do... 1,575 11,599 1,525 69,810 
Clay. mouere mena reed do... 1,716 8,061 1,960 10,478 
lame... i eo o E do_ _ __ 1,906 84,928 1,859 951 
//%ök(;ͤ ͤ ³˙¹ Am is EET do— W W 13 845 
/) ³˙·àAſͥꝗ ³ ³AAA eee s do... 2,565 85,988 W W 
Send and gravel 
Construction do— 27, 200 84, 600 31,748 104,709 
aon 8 do— 1.226 17,848 ,506 20,829 
ne: 
Crushéd ou eae ee eee do... 32,937 114,059 *88,500 *139,000 
Dimension n e ee LL do. ... 49 ] 37 *3,454 
Combined value of abrasives, gem stones, gypsum, and values 
indicated by symbol It. XX 1,684 XX 108,240 
TOA) he Se Se A ee M EUEE XX 479,144 XX 552,908 


*Estimated W Withheld to avoid disclosing company proprietary data; value included with “Combined value” 


figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Ohio, by county! 


(Thousands) 
County 1982 1983 1 
Adams à) Stone (crushed). 
Allén- -——-— @) $3,727 Do. 

d. 886 W Clays. 
Ashtabula____________-— W 2,186 Lime. 
Athens W Stone (crushed). 

A . LI eue W W Stone (crushed), clays. 

Belmont W W Stone (crushed). 
r @) 14 Do. 

Butler -——-—----------—-- $4,458 3) 

Carroll_ —- ------------- 129 726 Stone (crushed), stone (dimension). 

Champaign - ----------- 572 @) 

Clark ˙ AAA 2,198 W Stone (crushed). 

Clermont! 144 (*) 

Clinteoe'enn _ ( W Stone (crushed). 

Columbianaa W W Clay, stone (crushed). 

Coshoctoůn n W W Stone (dimension), clays. 

Crawford _________---~- 8 ad ia one e 

Cuyaho ga ; t, lime, clays, peat. 

Darke uuu S are ean 1,765 W Stone (crushed). 

Delaware @) W Do. 

EP xl sese armi mm W W gr d (crushed), sand and gravel (indus- 

Fairfield W @) 

Fayette (* 1,160 Stone (crushed). 

FFV 6,519 W Stone (crushed), clays, industrial diamonds. 
Gallia |... ~~ --- 197 80 Sand and gravel (industrial). 

Geau gaga 7,108 W Sand and gravel (industrial), stone (crushed). 

Greene W W Cement, stone (crushed), clays. 

Hamilton 8,078 Q) 

Hancock @) 1,644 Stone (crushed). 

Hardin (?) W Do. 

Harriseoeoonren W W Clays. 

Henr gh W W Do. 

Highland LLII IZII 6 W Stone (crushed) 

Hocking - - - -- -------—- 520 93 

Holmes W W cde (crushed), clays, stone (dimension). 

Hur ns W W Stone (crushed). 

Jackson W W Clay, stone (crushed). 

DE s.c. W W Sand T gravel (industrial), stone (dimen- 
sion 

Leake c2 ͤͤG mu Lue 81,110 W Lime, salt. 

Lawr ente W W Cement, stone (crushed), clays. 

kii lu W W Clays 
J A W W Stone (crushed), pea 
Lorainn W W Stone (dimension), s M d (crushed), natural 
rasives. 
Lucas W W Stone (crushed), cement, clays. 
Mahon ing W W Stone (crushed), clays, peat. 
Marion 92 1.758 Stone (crushed), clays. 
Medina. W W ys. 
Meigs --------------- 1,482 Q3) 
Mercer — ee LRL à) W Stone (crushed). 
Miami ~- —-----------—-- 1,052 4,151 Do. 
Monroee à W Do. 
Montgomery ----------- 2,071 1,439 Do. 
67111717 W (*) 
Morrow ______________ 191 (*) 
Muskingum. ~- -------—- W W Cement, stone (crushed), clays. 
Noble à) 1,085 Stone (crushed). 
Mae caecc W W Stone (crushed), lime, 
Pauldin gg W W Cement, stone ( 
Perry 2c te W W — and gravel ades ria a stone (crushed), 
Clays. 
Picka way / W 0 
ifi: NEIN W W Stone (crushed). 
JJ (UMEN 7,615 3) 
Preblle W W Stone (crushed). 
Putnam W W Stone (crushed), clays. 
Richland |... .......- W W = Clays. 
MS Oe reer erie meters W W Sand : and gravel (industrial). 
Sandusky _ ------------ W W Lime, stone (crushed). 
Scioto |... ---------—-- W W Stone (dimension). 
Seneca W 7,944 Stone (crushed), lime, stone (dimension). 
«ö; n- 552 810 Stone (crushed). 
% o o Donum 11,108 W Cement, stone (crushed), clays. 
Summit W W 
Trum bull! W W one (crushed) 
Tuscara wass W W ro ode sand land gravel (industrial), stone 
Union c cel un 3) W Bee 8 
Van Wert à) 1,852 Do. 
Warren 2,788 W Do. 
Washington. __________ 712 18 Do. 


See footnotes at end of table. 
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Table 2.— Value of nonfuel mineral production in Ohio, by county! —Continued 


(Thousands) 

County 1982 1983 Minerals ar pie he 1983 
nee W W Salt, stone (crushed). 
William W W Peat. 
Wool. * $3,147 Stone (crushed). 

Wyandot J $4,896 W Stone (crushed), lime, peat, clays. 
FP 1214, 313 863,909 
Send and gravel (construction) XX *84,600 
Crushed FFC 105, 200 XX 
Dimension F e765 XX 
Total 4 1449, 120 8479, 144 


E ted. Ne. viiam W Withheld to avoid disclosing company proprietary data; included with '"Undistributed." 
ot app. e 

No production of nonfuel mineral commodities was reported for counties not listed. 

i aad and dimension stone was produced; data not available by county. Total State values are shown separately 
under e. d 

ion sand and gravel produced; data not available by county. Total State value is shown separately under 

"Send and gravel (construction)." 

“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Ohio business activity 
1982 1983 1984P 


Employment and labor force, annual average: 
pulation 


7777 P ER GCE E Met TOUR ELE REN PUEDES thousands 10,772 10,736 10,752 
Total civilian labor force... „„ do- 5,114 5,100 5,099 
Demel —— "€. — 640 621 481 
Employment (nonagricultural): 
Fes at ae aa ale fee do. _ 30.3 26.6 21.6 
Metal mining do... Q3) Q3) NA 
Nonmetallic minerals except fuel“ do- 4.3 4.2 NA 
h eue a Rc Issa eee Dus do- 13.3 11.1 11.7 
Oil and gas extr actions do- NA 11.2 11.6 
Manuf: MV itera acetic e enna oR open 8 do 1,099.9 1,066.0 1,125.1 
i metal industries do- 112.7 104.1 
Stone, clay, and products = 2 ⅛˙ A se c LL do- 54.2 52.1 52.5 
Chemicals and allied products —-—-—------------------- do— 65.5 63.4 62.8 
Qo rum and coal products? . da- 9.2 9.0 
MEL TON FURTO 8 da- 134.6 130.8 142.9 
8 and public utilities JJC PP Le E, do. --- 206.8 198.5 205.7 
Wholesale and AGC ae v . y do- 929.3 933.5 976.8 
Finance, insurance, real estate do... 206.4 207.0 211.5 
TNC ic a a et E luu ee do. ..- 857.3 873.3 903.8 
Government and government enterprises do... 659.6 656.1 654.5 
Totdl tec nc uie hec OR eei Liu do— 4,124.3 4, 091.7 4, 248.0 
Personal income 
1C7] ³.TZq AA ³ 5 EU . E DE T es millions... $114,881 31200, 884 $132,842 
lg. ^" ß C — ; $11,257 $12,355 
Hours an 
Total average weekly hours, production workertr s 2 2 1 nr 
Total average hourly earnings, production workers $10.07 $10.56 $10.96 
J ee eee $10.37 $10.61 $11.26 
Earnings by industry: 
Farm income , ̃ pp a millions $704 $325 31.284 
ri fM" ———— P — ——À——— — 88 $81,182 885,538 894, 175 
NM ee ce eee m € ow 
otal Mining uo noce A ens ee eiui o---- 
Nonmetallic minerals except fuel «„ do- 393 550 104 
J ⁰⁰ygd Ene A C) ES do... $460 15 
Oil and gas extraction |. -- - --------------------- ^ NNNM $451 1 
Manufacturing totalllXwkkv PES $28,875 $30,022 $33,513 
metal industries do— $3,717 ; $4, 
Stone, clay, and glass products _ _ - - -- ---------------- do $1,375 1,408 $1,500 
and products — o ncc K Lec ISI do— ; 2, $2,116 
„„ and coal produets 3 o- $411 
C E E EE N AEE 8 do- $3,540 $3,634 13256 
iade in and public utilities -—— - - -- - ------------ -- do— 35,777 35,927 356 
Wholesale and ade a a Sep , y $12,692 $13,236 $14,546 
Finance, insurance, real estate.! da- 33,724 $4,223 $4,589 
SEV NCO o :..... do... $14,420 15,864 17,609 
Government and government enterprises do... $10,908 11,552 12,216 


See footnotes at end of table. 
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Table 3.—Indicators of Ohio business activity —Continued 
1982" 1983 1984? 


Construction activity: 
Number of private and public residential units authorized .. 16,640 26,741 


28,946 
Value of nonresidential construction _—----------------—--- millions 31,534. 2 82, 066.5 22, 103.9 
Value of State road contract awards do- 3345.0 $548.0 $590.3 

Shipments of portland and masonry cement to and within the State 
thousand short tons 2,139 2,427 2,786 

Nonfuel mineral production value: 

Total crude mineral value ____ - ---------------------—- millions $449.1 $479.1 $552.9 
Value per capita. ~ - - - —- - ee ee ee ee E e EE $42 $45 $51 


PPreliminary. ‘Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
3Bureau of Economic Analysis, Regional Economic Measurement Division, U. S. Department of Commerce. 
Less than 50 employees. 
*Data may not add to totals shown because of independent rounding. 


Sources: U.S. 5 of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines " i 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Ohio. 
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Figure 2.— Principal mineral producing localities in Ohio. 


Exploration Activities.—Despite modest 
gains, 1984 was a slow year for the mineral 
industry in Ohio. The value of nonfuel 
mineral production increased 15.4% to 
$552.9 million; while, according to the Ohio 
Division of Geological Survey (DGS), coal 
shipments increased 15% to $1.3 billion and 
the combined value of crude oil and gas 
production increased 11.7% to $1.0 billion. 
No major exploration programs were con- 
ducted during the year. 

An important exploration tool became 
available in 1984 with the release of an 
aeromagnetic map of the State. The map, 
produced by the DGS and the U.S. Geologi- 
cal Survey (USGS), showed a 30-mile-wide 
zone of relatively intense circular magnetic 
anomalies and steep magnetic gradients. 


Intrusions and faulting in the Precambrian 
basement along a north-south zone from 
western Lake Erie to the Ohio River were 
suggested. Late in the year, the DGS drill- 
ing capacity was increased from 2,200 feet 
to 3,000, and the rig was moved to north- 
western Ohio to drill three holes sited on 
the basis of some of these impressive mag- 
netic anomalies. The drilling was intended 
to provide unique continuous core informa- 
tion for the lower Paleozoic and Upper 
Cambrian rocks and zones of potential sul- 
fide mineralization. Also, financial support 
from a university research group allowed 
for additional coring in the Precambrian to 
obtain rock samples for age dating to pro- 
vide important new geologic insights into 
this essentially unstudied sequence in Ohio. 
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The DGS also completed its ongoing deep- 
coal exploration program in Guernsey 
County. The 15 holes drilled produced over 


9,000 feet of core that revealed the possibili- . 


ty of substantial new resources. Columbiana 
and Mahoning Counties in northeastern 
Ohio were scheduled next in this drilling 


program. 

The possibility of diamond-bearing kim- 
berlites in the Upper Midwest, including 
Ohio, sparked some exploration interest. 
However, there was little public informa- 
tion on these activities. At least one com- 
pany was researching the occurrence of 
diamonds in the region. 

Legislation and Government  Pro- 
grams.—From a legislative standpoint, 1984 
was a quiet year for the State's minerals 
industry. However, the Ohio Supreme Court 
had a far greater effect. The Court, in a 
historic ruling, handed down a decision 
related to ground water. It ruled that the 
English rule of “absolute ownership" doc- 
trine would no longer apply in Ohio, and 
that the “reasonable use" doctrine would 
now apply in the reselution of ground water 
conflicts. With this decision, the extractive 
industries that dewater or use ground water 
for processing were placed in the position of 
not having guidelines to define "reasonable 
use.' 

The DGS, founded in 1837 and legislative- 
ly authorized since 1869, conducted investi- 
gations of the geology and mineral re- 
sources of the State of Ohio. During 1984, 
the DGS responded to over 64,000 public 
inquiries and distributed nearly 300,000 
maps, publications, and related geologic 
records. The DGS duties and responsibilities 
were carried out by a staff of 58 employees 
including 34 professional geologists and 
chemists. 

DGS experienced considerable expansion 
during the year in order to implement the 
statewide geologic mapping program. This 
program would result in the eventual com- 
pletion of bedrock, glacial, and various de- 
rivative maps of each county in the State. 
Mineral resources investigations and strati- 
graphic studies were greatly facilitated in 
1984 by DGS acquisition of a core-drilling 

rig. Core drilling was largely concentrated 
in in the coal-bearing Pennsylvanian rocks of 
eastern Ohio. Investigation of lower Paleo- 
zoic, high-carbonate limestone and zones of 
potential sulfide mineralization were also 
conducted in western Ohio. A report on the 
Ordovician Trenton Limestone of north- 
western Ohio, a major turn-of-the-century 
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reservoir that has received much interest in 
recent years, was published by DGS. Also, 
the USGS published aeromagnetic and 
gravity maps of the State. These maps were 
compiled as a cooperative project with DGS. 
DGS was also heavily involved with detailed 
analysis of Ohio coals. In this cooperative 
program with the USGS, representative 
samples were collected for proximate, ulti- 
mate, and major-, minor-, and trace-element 
analyses in both whole coal and ash. Anoth- 
er major DGS project in 1984 was the 
investigation of chemical and physical prop- 
erties of carbonate aggregates. 

The U.S. Environmental Protection 
Agency awarded the Limestone Multistage 
Burner (LIMB) project to a joint venture 
involving Babcock & Wilcox Co., Ohio Edi- 
son, and the Ohio Coal Development Board. 
The LIMB project, totaling more than $18 
million in Federal, State, and private sector 
financing, would be at the Ohio Edison 
Edgewater plant in Lorain County. The 
demonstration project would consist of a 
small, 100-megawatt unit that would inject 
pulverized limestone into the boiler to neu- 
tralize the sulfur dioxide released from the 
burning coal. 

The U.S. Bureau of Mines made a grant 
to Ohio State University, Mining and Min- 
eral Resources and Research Institute, at 
Columbus, which provided a focal point for 
mineral engineering research in support of 
the minerals industry. Ohio State Universi- 
ty was also an affiliate of the University of 
Missouri at Rolla, one of the five generic 
mineral technology centers in the United 
States with expertise in the area of pyro- 
metallurgy 

During 1 1984, U.S. Forest Service planners 
were heavily involved in the different 
phases of the land management plan for the 
Wayne National Forest. Land management 
goals were developed that addressed issues 
and concerns identified by the public and 
the forest planning team. Forest conditions 
were described in terms of vegetation, wild- 
life, recreation, minerals, and other re- 
sources. Data were collected to analyze costs 
and benefits of various land use alterna- 
tives. Minerals management would be par- 
ticularly complex on the Wayne National 
Forest because 9096 of the mineral rights 
are owned by private organizations and 
individuals. The draft plan for the Wayne 
National Forest and the accompanying en- 
vironmental impact statement would be 
completed in 1985. 

Mine reclamation projects were planned 
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in both the Ironton and Athens Districts by 
the Forest Service in cooperation with the 
State of Ohio. Two projects in the Ironton 
area would be completed in cooperation 
with the Ohio Department of Natural Re- 
sources, Division of Reclamation. One proj- 
ect would involve quenching the fires of a 
burning waste coal pile and the related 
restoration activities. The second project 
would involve reclamation of "3 acres of 
abandoned surface mined land. Initial plan- 
ning was also scheduled for reclamation 
projects on the Glen Ebon and Rock Run 
sites of the Athens District. 
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There are 882,000 acres within the Wayne 
National Forest boundary, of which 177,485 
acres (21%) are in National Forest owner- 
ship. During 1984, no additional land was 
purchased. However, there were 138 oil and 
gas leases with 65 more pending, over 900 
estimated oil and gas wells, and an addition- 
al 141 mineral-related permits. In 1984, 
financial returns to counties within the 
Wayne National Forest totaled $192,712. 
Payments in lieu of taxes were $37,201. 
County revenue for timber sales and camp- 
ing and mineral leases was $155,511. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Abrasives.—Manufactured.—The manu- 
factured abrasives industry, which had been 
particularly depressed since 1981, showed 
strong signs of recovery during the year. 
However, this turnaround was hampered by 
the modest recovery in heavy industries, 
the prime outlet for metallic abrasives. 

Three companies produced metallic abra- 
sives during the year. Globe Steel Abrasives 
Co. at Mansfield in Richland County and 
National Metal Abrasive Co. at Wadsworth 
in Medina County produced steel shot and 
grit. Steel Abrasives Inc., sister company of 
Globe Steel Abrasives, at Hamilton in But- 
ler County, produced both chilled and an- 
nealed iron shot and grit. Ohio, along with 
Indiana, Michigan, Pennsylvania, and Vir- 
ginia, supplied 100% of the metallic abra- 
sives sold or used in the Nation. The quanti- 
ty and value of sales in Ohio increased by 
22% and 27%, respectively, over 1983 lev- 
els. Only two companies, Steel Abrasives in 
Ohio and one company in Indiana, produced 
chilled and annealed iron shot and grit in 
the United States. Shipments increased 9% 
in both quantity and value. 

The General Electric Co. (GE), Specialty 
Materials Department at Worthington in 
Franklin County, manufactured industrial 
abrasives and diamonds. GE is one of five 
companies that produced artificial indus- 
trial diamonds in the United States. The 
United States remained the largest con- 
sumer of natural industrial diamonds, but 
was totally dependent on foreign sources. 

Natural.—Cleveland Quarries Co. pro- 
duced grindstones and deburring media as a 
coproduct of its dimension sandstone quar- 
rying operations in the South Amherst area 
of Lorain County. The company stated that 


it is the largest producer and fabricator of 
sandstone in the world; it is the sole report- 
ing producer of natural grindstone in the 
Nation. 

Cement.—Although U.S. cement produc- 
tion and consumption increased to near 
record high levels, reflecting a growth of 
building and construction activity and con- 
tinuing improvement in the U.S. economy, 
the quantity and value of Ohio shipments 
decreased 8.7% and 1.5%, respectively, 
from 1983 levels. Also, percent of capacity 
utilization for Ohio's portland cement pro- 
duction was only 58% compared with 72% 
for the Nation. Contributing to this under- 
utilization of capacity in Ohio was the 
Strike against General Portland Inc.'s plant 
at Paulding, beginning in July and ending 
in mid-November, which totally shut down 
production. The company's other oper- 
ations—two in Texas, and one plant each in 
Alabama, Florida, Kansas, and Pennsyl- 
vania—continued to operate with manage- 
ment and contract personnel during the 
labor dispute. 

Five companies operated six cement 
plants in Ohio during 1984. Columbia Ce- 
ment Corp. at Zanesville, General Portland 
at Paulding, Lone Star Marquette Co. at 
Superior, and Southwestern Portland Ce- 
ment Co. at Fairborn produced both port- 
land and masonry cement. Only portland 
cement was manufactured by SME Cement 
Inc. at its Middlebranch and Sylvania 
plants. Moore McCormack Resources Inc. 
operated a cement distribution terminal in 
Cincinnati. Late in the year, principals 
involved in SME Industries Inc. acquired 
the Zanesville cement plant and cement 
terminals in West Virginia and Ohio that 
were formerly operated by Columbia Ce- 
ment. The acquired company was named 
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Columbia Portland Cement Corp. Also, 
Southwestern Portland Cement continued 
plans for a quarry expansion at its Fairborn 


plant. 


Table 4.—Ohio: Masonry cement salient 
statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number had active plants _ 4 
Production 97,707 103,021 
Shipments in from mills: 
Quantity . 97,475 101,211 
ale $7,454,010 $8,091,827 
Stocks at mills, Dec. 31 20,897 23,262 


Table 5.—Ohio: Portland cement salient 
statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number of active plants 6 6 
Production 1,629,517 1,508,037 
Shi ts from mills: 
N nt 1.574, 762 1 en 
uU a INN ,598,540 $69,809,563 
Socks at mills, Dec. 31 212,491 244,717 


Clays.—Common clay and shale used by 
Ohio producers in 1984 increased 13% in 
tonnage and 18% in value over 1983 levels. 
This increase, for the second consecutive 
year, continued to reverse the downward 
trend in production that had persisted from 
1978 to 1982. The increased demand for the 
State's clay building materials—brick, port- 
land cement, lightweight aggregate, floor 
and wall tile, flue lining, vitrified sewer 
pipe, and other structural clay products— 
followed the upturn in the construction 
industry, the largest consumer of heavy 
clay products. This upturn in construction 
activity was due in part to the softening of 
interest rates and an improving business 
climate. The continued growth of the ener- 
gy intensive clay-based industries could be 
slowed again by the return of higher energy 
costs and lower construction costs. 

In 1984, the State's reported produc- 
tion was 1.7 million short tons, valued at 
$5.5 million—189,000 tons and $829,000 
more than in 1983. Of these totals, 920,000 
tons was used for the manufacture of build- 
ing bricks valued at $3.2 million. Crescent 
Brick Co. Inc., based in western Virginia, 
purchased the mines and plants of Cedar 
Heights Clays Co. of Oak Hill Cedar 
Heights was the State's largest producer of 


prepared clays in 1984. 
Production of fire clay increased by 22% 


MINERALS YEARBOOK, 1984 


over that of 1983, while value increased 
46%. This was the second consecutive year 
of significant increases in both production 
and value. In 1984, the State's reported 
production was 303,000 tons, valued at $5 
million—55,000 tons and $1.6 million more 
than in 1983. This increase was caused 
largely by an improved overall economy 
and a modest recovery, which continued for 
the depressed major refractory consumers— 
steel mills and foundries. The end uses of 


fire clay, which occur as underclays below 


coal seams, were in the manufacture of fire 
brick, floor and wall tile, refractories, and 
foundry sand. 

In a final move to divest itself of refracto- 
ry holdings, Kaiser Aluminum & Chemical 
Corp. announced plans to sell its North 
American refractory operations to a compa- 


ny organized by management of the compa- 
ny's Refractories Div. and Kelso & Co., an 


investment banker. The Refractories Div. 


had manufacturing, research, and adminis- 
trative facilities in Columbiana, as well as 
California, Indiana, Missouri, and Ontario, 
Canada. 

Fluorspar.—Inverness Mining Co. dried 
imported acid-grade fluorspar from the Re- 
public of South Africa at its East Liverpool 
drying plant on the Ohio River. Most of it 
was for the ceramics market. The company 
also operated drying plants using foreign 
fluorspar at the Minerva mill and at Cave- 
in-Rock, IL. Its mines near Cave-in-Rock 
remained closed, and after 2 years of main- 
tenance pumping and ventilating, the un- 
derground equipment was removed and the 
mine allowed to flood. 

Graphite (Synthetic).—Two companies 
manufactured graphite—the Carbon Prod- 
ucts Div. of Union Carbide Corp. at Fosteria 
and Ohio Carbon Co. in Cleveland. Union 
Carbide's products inclüded anodes, elec- 
trodes, unmachined shapes, motor brushes, 
powder, cloth, and high-modulus fibers. A 
new market for graphite fibers was in the 
cathodic protection of reinforced steel in 
concrete bridge decks. Ohio Carbon pro- 
duced motor brushes and unmachined 
shapes. 

Synthetic graphite scrap and powder, in- 
cluding electrode scrap, was in ample sup- 
ply to meet demand of manufacturers in 
1984. This was because the steel industry, 
the principal user of electrodes, grew about 
10% in volume over its depressed 1983 
levels. There was also a continued trend 
toward electric-furnace melting of steel in. 
1984. It grew to about 30% of all domestic 
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steel produced. When more steel is pro- 
duced in electric furnaces, more electrodes 
are produced to meet demand. Hence, more 
electrode scrap is generated. 

Gypsum.—Ohio's gypsum industry in 
1984 followed the high activity in construc- 
tion and housing, as this sector was spurred 
on by lower interest rates and pent-up 
demand. Wallboard shipments set monthly 
records for the first 5 months of the year 
and then leveled off slightly through De- 
cember. 

Celotex Corp., a subsidiary of Jim Walter 
Corp., was the only producer of crude gyp- 
sum in Ohio. The company reported a 
substantial increase in production and val- 
ue from its captive America No. 2 open pit 
mine on Marblehead Peninsula in Ottawa 
County. 

National Gypsum Co. at its Lorain plant 
in Lorain County and United States Gyp- 
sum Co. at its Ottawa County plant at 
Gypsum, calcined crude gypsum shipments 
from out-of-State. Celotex calcined. crude 
gypsum at its captive mine plant. These 
three facilities calcined 404,000 short tons of 
crude, valued at $9.4 million—a 39% in- 
crease in production and a 45.5% increase 
in value over 1983 levels. 

Iron Oxide Pigments (Synthetic).—The 
Hilton-Davis Chemical Co. Div., Sterling 
Drug Inc., was the State's sole producer of 
finished pigments. The company, at its Cin- 
cinnati manufacturing and research facili- 
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ty, produced industrial flushed and dry 
colors for worldwide markets. 

Lime.—In Ohio, following a good first two 
quarters in 1984, lime sales slipped badly 
during the last half of the year. Production 
decreased by 2.5% from that of 1983, while 
value increased 3.696. This was the second 
year of increased value since the deep 
recession of 1982; however, the increase was 
relatively minor, making the 1984 sales 
volume 46% below the record high set in 
1978. 

Ohio continued to lead the Nation in lime 
production and ranked second in consump- 
tion. In 1984, 8 companies at 11 plants 
produced 1.9 million short tons of lime 
valued at $88 million. The Woodsville No. 1 
plant of Martin Marietta Corp. in Sandusky 
County was the 3d leading producer of lime 
in the United States, and the Grand River 
plant of LTV Steel Co. in Lake County 
ranked 10th. About 52% of lime production 
was used in basic oxygen furnace (BOF) 
steelmaking. In that use category, although 
sales remained essentially unchanged, val- 
ue increased 6.5% over that of 1983. Howev- 
er, lime used for electric-furnace steelmak- 
ing decreased 41% while value fell by 
44.5%. As markets for lime continued to be 
depressed, particularly in the iron and steel 
industries, three Ohio plants were perma- 
nently closed—Cuyahoga Lime Co. in Cleve- 
land, Pfizer Inc. at Gibsonburg, and Basic 
Inc. at Maple Grove. 


Table 6.—Ohio: Lime sold or used by producers, by use 


1983 1984 

Quantity Value Quantity Value 

(short (thou (short (thou- 

tons) sands) tons) ) 
e 966,898 $43,528 960,929 $46,366 
n 149,998 7,508 WwW W 
des 1,235 4,091 41,886 2,266 
ue ,600 1,984 W W 
PEN 27,011 1,417 W W 
__ 22,121 974 19,169 862 
mh 614,905 25,426 830,816 88,457 
Soe 1,905,834 84,928 1,858,800 87,951 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes acid water neutralization, 


ture, calcium carbide, finishing 


ing lime, glass, ladle desulfurization (1984), 


aqoa from seawater or brine, as lime (1984), magnesium, other chemical and industrial uses, paper and pulp, 


symbol 


Peat.—A total of 13,000 short tons of peat, 
valued at $345,000, was sold from six active 
operations in seven Ohio counties during 
1984. About 75% of sales was packaged. 
Reed-sedge, sphagnum moss, and humus 
produced at five of the operations were used 
for mulch, soil conditioning, and worm 


— MER sand-lime brick (1984), sugar refining, sulfur removal from stack gases (1984), and uses indicated by 


culture. Kalo Inc. at its humus plant at 
Crawford in Wyandot County processed a 
small volume of peat and marketed the 
high-value product for legume innoculation. 
Kalo was formerly Agricultural Laborato- 
ries Inc. 

Perlite (Expanded).—Colotex, Cincinnati, 
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and Cleveland Builders Supply Co., Cleve- 
land, discontinued operations in 1984. How- 
ever, for the total U.S. expanded perlite 
industry, 1984 was better than 1983 owing 
to strengthening in the construction and 
industrial markets. Construction and 
industry-related uses of expanded perlite 
include roof insulation board, acoustic ceil- 
ing tile, pipe insulation, plaster and con- 
crete aggregate, paint texturizer, loose-fill 
insulation, masonry and cavity fill insula- 
tion, and refractories. These account for 
about 75% of domestic consumption. Sales 
increased 5% in 1984 to reverse a 6-year 
decline in the U.S. expanded perlite indus- 
try. 
Quartz Crystal (Cultured).—Sawyer Re- 
search Products Inc., the leading grower of 
cultured quartz in the United States, was 
one of seven domestic producers. At the 
Eastlake facility in Lake County, the inde- 
pendent grower produced quartz bars for 
domestic and foreign consumers in the 
crystal-device-fabrication industry. The 
company operated at near full capacity for 
most of the year because of the strong 
worldwide demand in piezoelectric applica- 
tions of cultured quartz crystals, which is 
the primary quartz material used in elec- 
tronics. The piezoelectric effect is achieved 
when a suitable electrical signal is applied 
to a quartz wafer or blank with appropriate 
electrodes, and the wafer then vibrates 
mechanically throughout the bulk of the 
material at a characteristic natural reso- 
nance frequency. The quartz resonators are 
uniquely suitable for military-aerospace 
and commercial bandpass filter applications 
that require very high selectivity or in 
oscillator applications that require very 
high stability. Usage in new products—such 
as videocassette recorders, personal comput- 
ers, and cordless telephones—and in more 
established products—such as watches, 
clocks, radios, electronic games, televisions, 
and microprocessors in industrial, automo- 
tive, and consumer products—accounted for 
much of the demand. 

Estimated as-grown cultured quartz crys- 
tal production in the United States rose to 
approximately 1 million pounds in 1984 
after recovering from a 2-year decline. 
Based on company reports, total sales in 
1984 were 667,000 pounds, and yearend 
stocks rose to 134,000 pounds from about 
53,000 pounds at the beginning of the year. 

Natural electronic-grade quartz con- 
tinued to decline and has been replaced by 
cultured quartz for most applications. As an 
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indication of the move from natural to 
cultured quartz, the National Material Ad- 
visory Board under contract from the Fede- 
ral Emergency Management Administra- 
tion was assessing the advisability of re- 
placing some of the natural quartz in the 
National Defense Stockpile with cultured 
quartz. However, imported natural quartz 
crystals continued to be required as seed 
material for growing quartz crystals. They 
were also used for highly sensitive pressure 
gauges in the petroleum industry. 

Salt.—Ohio ranked fourth in salt produc- 
tion behind Louisiana, Texas, and New 
York. These States accounted for 70% of 
domestic shipments. According to the “1984 
Report on Ohio Mineral Industries," Ohio’s 
salt production totaled 4.1 million short 
tons, 74% over that of 1983, while ship- 
ments rose to 3.8 million tons? Rock 
salt was produced from two underground 
mines—International Salt Co. in Cuyahoga 
County and Morton Thiokol Inc. in Lake 
County—with a total production of 3.5 mil- 
lion tons. There were three brining oper- 
ations in the State. Diamond Crystal Salt 
Co. in Summit County and Morton Thiokol 
in Wayne County produced 617,000 tons of 
evaporated salt. R. H. Penick produced 
16,000 tons of salt in brine. PPG Industries 
Inc., Chemical Div., abandoned its Summit 
County brining operations in September 
1983. PPG’s captive brine production had 
been used by the company to produce chlo- 
rine and caustic soda by electrolysis. 

Rock salt for ice control continued to be 
the primary use of Ohio salt. Salt from 
artificial brine was used for table salt, food 
preservation and processing, water treat- 
ment, salt licks for livestock, and salt need- 
ed for various chemical processes. Also, 
natural brine was sold for deicing and dust 
control on secondary roads. 

Because 85% of the State’s total salt 
production was used for road salt, Ohio's 
shipments are subject to the vagaries of 
winter, government stockpiles, and environ- 
mental concerns. About 24% of U.S. produc- . 
tion in 1984 was used to deice highways. 
The 74% increase in Ohio’s salt production, 
which reversed the downward trend of the 
previous 4 years and a return to 1981 
production levels, resulted from a return to 
more normal demand for deicing salt in 
1984. Large quantities had been purchased 
by State and municipal governments in 
1982. These large quantities and the rela- 
tively mild winter of 1982-83 combined to 
reduce demand in 1983, but these stockpiles : 
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were consumed during the winter of 1983- 
84 


Salt consumption by food-related indus- 
tries remained virtually unchanged; table 
salt sold to grocery stores declined, indicat- 
ing that consumers had become more con- 
scious of the allegedly harmful effects of 
excess salt in the diet and were restricting 
their intake. Salt sold for animal feed uses 
also declined in 1984. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

A total of 31.7 million short tons of 
construction sand and gravel, valued at 
$104.7 million, f.o.b. plant, was produced in 
Ohio in 1984. This tonnage is the highest 
production reported since 1981. It is 28.2% 
below the record-high production of 1979; 
but 21.5% higher than that of 1982, when 
the last complete annual canvass was con- 
ducted. An additional estimated 25 million 
tons of crushed stone and about 3.5 million 
tons of iron and steel slag aggregate were 
used in 1984 for construction in the State. 

In 1984, production was reported from 232 
operations—161 with stationary processing 
plants, 30 with portable plants, 5 with both 
stationary and portable plants, 17 pit-run or 
unspecified operations, and 19 dredging op- 
erations. Three of the Nation’s top 10 pro- 
ducers of construction sand and gravel had 
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operations in Ohio—American Aggregates 
Corp. with 12 operations, Dravo Corp. with 
6, and Koppers Co. Inc. with 2. 

Also, Ohio ranked fourth in the Nation 
behind California, Texas, and Michigan in 
1984 production of construction sand and 
gravel. Compared with the estimated 1983 
tonnage and value of production, 1984 Ohio 
sales increased 17% and 24%, respectively, 
whereas total U.S. output and value in- 
creased 18% and 16%, respectively. 

The State’s sand and gravel producers 
were greatly impacted in 1984 by an addi- 
tional soundness test to determine the qual- 
ity of asphalt aggregate when the Ohio 
Department of Transportation (ODOT) Divi- 
sion of Test instituted a slotted screen test 
as a supplement to the conventional sodium 
sulfate soundness test. Silt stone, defined as 
a fine-grained sandstone particle, was pres- 
ent in most sand and gravel deposits from 
Fredericktown eastward into Pennsylvania 
and was causing popouts. Most gravel pav- 
ing mixes in northeast Ohio had always 
experienced this problem, but not to the 
point of being detrimental to pavement 
performance. However, when early raveling 
and payment deterioration occured on a 
large resurfacing project in the Youngstown 
area, excessive silt stone was felt to be a 
major factor. The implementation of the 
additional test procedure caused some de- 
lays in getting material approved by ODOT 
and resulted in a number of producers 
modifying their excavating and processing 
procedures. 


Table 7 .—Ohio: Construction sand and gravel sold or used in 1984, by major use category 


Use 


tity Value Value 

(thousand (thou- per 

short tons) sands) ton 
FFF 5, 651 $17,810 $3.15 
FFC 159 509 3.21 
5 410 1.286 3.14 
FCC 3,149 10,903 3.46 
ic e e 2,581 8,669 9.36 
353 ; 6,341 1.92 
3 156 475 3.04 
PC 16,344 58,715 3.59 
ES 81,748 104,709 8.30 


1Includes road and other stabilization (cement). 
2Includes roofing granules and other unspecified 


*Data may not add to totals shown because of independent rounding. 


Industrial.—A total of 1.5 million tons of 
industrial sand and gravel, valued at $20.8 
million, f.o.b. plant, was produced in Ohio in 
1984. Production and value, reported by 7 
companies at 10 operations, increased 23% 


and 17%, respectively, over 1983 levels. All 
of the State’s production came from crushed 
sandstone and conglomerate. The primary 
uses for the State’s industrial sand were 
foundry sand, glass sand, and silica flour. 


468 


Metallurgical pebbles were also produced 
from crushed conglomerate. Other uses 
were for refractory, silicon carbide, flux, 
blasting, fillers, filtration, fracking, grind- 
ing, roofing granules, and cement manufac- 
ture. Ohio ranked sixth nationally in both 
quantity and value of its production in 1984. 

Walter C. Best Inc. at two operations in 
Geauga County produced foundry and 
fracking sand. Central Silica Co. at two 
operations in Knox and Perry Counties 
produced glass sand, silica flour, and found- 
ry sand. Central Silica is a subsidiary of 
Oglebay Norton Co. of Cleveland, 1 of the 
Nation's top 10 producers of industrial 
sand. Southern Silica Inc. at its Ross County 
operation produced glass sand, foundry 
sand, and traction sand. Best, Central Sili- 
ca, and Southern Silica, the State's leading 
companies in order of total output, also 
produced industrial sand for other uses. 
R. W. Sidley Inc., Geauga County, was the 
State's sole producer of industrial gravel— 
metallurgical pebble. 

Slag—Iron and Steel.—In 1984, Ohio 
ranked second in the Nation in both quanti- 
ty and value of processed slag. Because of 
the modest increases in the State's produc- 
tion of iron and steel in 1984, slag produc- 
tion increased only 2% over that of 1983 to 
3.7 million short tons. Value increased by 
11.8% to $16.9 million, in part, because of 
increased construction activity. 

In 1984, 8 companies at 17 operations 
produced both air-cooled and water-gran- 
ulated iron slag and processed steel slag for 
construction materials. Air-cooled iron slag 
was used mainly for road base, fill, and 
concrete and asphaltic aggregate. Water- 
granulated iron slag was used as light- 
weight aggregate. The main growth areas 
for iron slag included replacement for ce- 
ment in concrete construction, use in bi- 
tuminous mixtures, and use in lightweight 
concrete applications. Steel slag was 
typically used as road base, fill, and as- 
phaltic concrete aggregate or recycled to 
the blast furnace. Steel slag usage for as- 
phaltic concrete aggregate was expected to 
be a major growth area. Statistics developed 
by the U.S. Bureau of Mines indicated that 
about 60% of steel slag was recycled to blast 
furnaces in 1984. 

The Ohio Aggregate Association has esti- 
mated that 3.5 million tons of slag aggre- 
gate in 1984 was used for construction in 
the State. This represented about 6.5% of 
the 53.6 million tons of crushed stone and 
processed sand and gravel that was pro- 
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duced by the State’s construction aggre- 
gates industry in 1984. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—A total of 38.5 million short 
tons of crused stone valued at $139 million, 
f.o.b. plant, was estimated to have been 
produced in Ohio in 1984. This tonnage was 
the fifth largest production ever recorded in 
Ohio, ranking the State ninth in the Na- 
tion; yet output was 24% below the record- 
high production of 1979. The quantity and 
value of sales in the State increased 17% 
and 22%, respectively, over 1983 levels. 
These increases were among the most sig- 
nificant in the major producing States. 

Almost all of the State’s crushed stone 
was produced from sandstone and conglom- 
erate; less than 1% was produced from 
limestone and dolomite. Almost all of the 
State’s crushed sandstone and conglomer- 
ate was used primarily for industrial sand 
and gravel; a minor amount was used for 
construction aggregate. The primary uses 
for crushed limestone and dolomite were for 
construction aggregate, cement manufac- 
ture, acid water treatment, stone dust, agri- 
cultural limestone, and mine dusting. Other 
uses included high-value-added products, 
such as lime, flux stone, dead-burned dolo- 
mite, and whiting-whiting substitutes. 

Dimension.—In 1984, an estimated 
500,000 cubic feet of dimension stone, val- 
ued at $3.5 million was produced in Ohio. 
Quantity decreased by 24%, while value 
increased 18%. Although Ohio continued to 
lead the Nation in production of dimension 
sandstone, its share of the total domestic 
building stone market was only 3%. The 
State's production was used for sawed and 
cut stone, rough irregular-shaped stone, 
flagging, and curbing. A minor amount of 
rough irregular-shaped limestone blocks 
was also quarried. 

Strontium Compounds.—Barium & 
Chemicals Inc., Steubenville, continued to 
produce various strontium compounds from 
shipments of strontium carbonate produced 
in the United States from Mexican celestite 
ore. The major end use was in the manufac- 
ture of color television tubes, which contain 
5% to 7% strontium oxide, supplied as 
strontium carbonate. There was a decline in 
consumption for this end use with the clos- 
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ure of a large television picture tube plant 
in 1983. Another major end use of the 
carbonate was in the manufacture of ferrite 
ceramic magnets. 

Strontium nitrate, used in pyrotechnics 
and signals, continued as the second largest 
end use. Other compound uses included 
chromate, which was used as a corrosion 
inhibitor in pigments; phosphate, which 
was used in the manufacture of fluorescent 
light; and chloride, which was used in the 
manufacture of toothpaste for sensitive 
teeth. 

Sulfur (Recovered).—Elemental sulfur 
was recovered as a nondiscretionary by- 
product from petroleum refining operations 
by Standard Oil Co. of Ohio at its refineries 
in Lima and Toledo and Ashland Oil Inc. at 
Canton. Also, LTV Steel recovered sulfur 
from its coking plants in Cuyahoga and 
Trumbull Counties. Production in Ohio re- 
mained essentially unchanged while value 
increased 4% over that of 1983. 

Talc.—The AFC Corp. Canfield oper- 
ations in Mahoning County processed crude 
ore imported from France. Ground talc, 
shipped within Ohio and to Pennsylvania, 
West Virginia, and Texas, was used in 
ceramics. 

Titanium Dioxide Pigments.—SCM 
Corp., SCM Pigments Group, manufactured 
titanium dioxide at its two Ashtabula 
plants. Titanium dioxide is a white pigment 
and opacifer used in the manufacture of 
paint, paper, plastics, and rubber products. 
The plants’ combined annual pigment ca- 
pacity was 86,000 short tons by the chloride 
process. In 1984, SCM was spending $25 
million to upgrade the technology and ex- 
pand the capacity of the plant that it 
acquired from Gulf + Western Industries 
Inc. (G+ W) in 1983. 

Vermiculite (Exfoliated).—Ohio yielded 
first place in production of exfoliated ver- 
miculite to California, yet continued to lead 
in the value of production among the 28 
producing States. In 1984, sales increased 
17.6% in quantity and 20% in value. O. M. 
Scott & Sons Co. in Marysville, Union 
County, became the State’s sole producer of 
exfoliated vermiculite in 1984 when Cleve- 
land Builders Supply discontinued oper- 
ations. 

O. M. Scott exfoliated vermiculite for 
captive use as a fertilizer carrier. The com- 
pany sold fertilizer and control products for 
turf grass, ornamentals, and vegetable gar- 
dens throughout the United States and for 
export. Scott was acquired by International 
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Telephone & Telegraph Corp. (ITT) in 1984. 
Cleveland Gypsum, which reported neither 
production nor sales in 1984, had produced 
loose fill, block, and high-temperature insu- 
lation. 

Nationally, the consumption of exfoliated 
vermiculite for agricultural uses increased 
slightly over those of 1983, whereas insula- 
tion uses increased 7%. The principal min- 
ing and beneficiation operation continued 
to be that of W. R. Grace & Co. in Montana 
and South Carolina. The ore was also mined 
in Virginia. 

METALS 


Aluminum.—Ormet Corp., 66% owned by 
Consolidated Aluminum Corp. (Conalco) 
and 34% owned by Revere Copper & Brass 
Inc., produced primary aluminum in Hanni- 
bal. Alumina for the State's sole producer of 
primary aluminum was produced at its 
Burnside, LA, refinery from Sierra Leone 
bauxite. Conalco, the 6696 owner, operated 
a rolling mill, also in Hannibal, and pro- 
duced sheet and plate for nationwide 
markets. 

As the economic recovery that began in 
mid-1983 continued into early 1984, Ormet 
restarted two idled potlines in the first 
quarter. The six-potline plant was brought 
to full operating capacity (270,000 short tons 
per year) and 450 laidoff workers were 
recalled. Ormet closed out the year with all 
six potlines active, although perhaps at 
reduced power. In contrast, the U.S. pri- 
mary aluminum industry increased its op- 
erating rate from 78% in January to 87% at 
midyear and cut back to 78% by yearend. In 


1984, foreign sources of aluminum gaineda : 


larger share of U.S. markets, and net im- 
ports rose to a record-high level as world 
production increased, also to record high 
levels. 

The leveraged buyout of U.S. Reduction 
Co. from American Can Co. by executives in 
the secondary aluminum industry resulted 
in the late-year startup of the mothballed 
40-million-pound-per-year U.S. Reduction 
secondary smelter at Toledo. The new own- 
ers viewed the market for ingots from the 
casting industry as very favorable, noting 
that ‘1984 will be one of record shipments 
and that the casting market had previously 
peaked in 1979." Also in the secondary 
aluminum market, Vulcan Materials Corp. 
closed its 50-million-pound-per-year ingot 
plant in Sandusky and transferred a por- 
tion of this total output to the company's 
other three plants—one in Arkansas and 


470 


two in California. The company's aluminum 
billet plant in Sandusky was not affected by 
the closure of the ingot plant. 

Also, Aluminum Smelting & Refining Co., 
the fourth largest smelter in the United 
States and the largest in Cleveland, planned 
to expand its more efficient Painesville 
Township plant and phase out its Maple 
Heights plant in response to the substantial 
drop in ingot prices. 

Beryllium.—Brush Wellman Inc. with 
administrative offices and research and de- 
velopment facilities in Cleveland, produced 
beryllium alloys (primarily beryllium- 
copper), beryllia ceramics, and metallic be- 
ryllium at its Elmore plant for worldwide 
markets. Brush Wellman’s other Ohio oper- 
ations include its S. K. Wellman Corp. 
subsidiary, which manufactures specialty, 
high-energy fraction materials at Bedford, 
and its Bucyrus Blades Inc. subsidiary, 
which manufactures impact and abrasion- 
resistant cutting edges at Bucyrus. 

Brush Wellman was the Western World’s 
only fully integrated producer of products 
containing beryllium. Beryllium ore con- 
centrate from the Delta, UT, plant was used 
in all beryllium-containing products. This 
plant is capable of processing bertrandite 
from the company’s Juab County, UT, mine 
as well as imported beryl ore. 

By September, Brush Wellman reported 
that its backlog of orders was at a new 
record high as consumption of beryllium 
metal and beryllium product showed record 
strength in 1984. Brush Wellman was 
awarded a $13,467,000 contract in late Sep- 
tember to supply the General Services Ad- 
ministration (GSA) with 60,000 pounds of 
98% beryllium metal for the U.S. National 
Defense Stockpile to be delivered by the end 
of 1985. However, demand for the metal 
from GSA, the U.S. Department of Defense, 
and the aerospace industries were only part 
of the 1984 increased sales. Demand grew 
for beryllium-copper strip, used in elec- 
tronic application; and beryllium- copper 
rod, bar, tube extrusion, and billets, used 
increasingly by the oil sector for instrument 
housings, measuring systems, and drilling 
applications. Beryllium for brushings and 
welding tips also increased. Additionally, 
the company’s beryllia ceramic line oper- 
ated at nearly full capacity. This material 
was used for semiconductor packages and 
chip carriers. The largest consumption in- 
creases came from the electronics industry 
in 1984, while defense and aerospace uses 
remained beryllium’s largest market. 
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In mid-1984, Brush Wellman doubled cop- 
per rod, bar, and tube capacity at its Elmore 
plant. The project included a computer- 
controlled electric furnace complex, two 
draw benches for cold-working large- 
diameter and long-length tubular products, 
and processing improvements. Also, Brush 
Wellman announced plans to spend $30 
million for new casting furnaces and rolling 
equipment at the Elmore plant and another 
$4 million to construct facilities to reclaim 
beryllium and copper from waste material 
at the plant. 

Copper.—The Nippert Co., a subsidiary of 
Outokumpu, Finland, was proceeding with 
plans to construct a 30-million-metric-ton- 
per-year, $4 million copper rod and wire 
mill adjacent to its existing plant in Dela- 
ware, OH. Nippert, a manufacturer of 
drawn copper shapes and cold-formed com- 
ponents, also produced heat sinks for power 
electronic applications and  dispersion- 
hardened copper for use in resistance weld- 
ing. The new mill, scheduled to begin oper- 
ations in early 1985, was designed to pro- 
duce both high-chemical and surface quality 
rod and wire with special emphasis on 
material to be cold-headed or used in 
cryogenic applications. 

Initial production was expected to be 15 
million pounds per year with 5096 for cap- 
tive consumption and 50% to be sold under 
the name Coppermetal Rod & Wire, a divi- 
sion of Nippert. 

Ferroalloys.—The quantity and value of 
Ohio ferroalloy shipments increased 28% 
and 31%, respectively, over 1983: levels 
owing to increased demand by the steel, 
ferrous foundry, and aluminum industries. 
The States six producing companies 
shipped 411,315 short tons, valued at $278 
million, from eight plants. Ohio again led 
the United States in shipments and ac- 
counted for 36% of total U.S. tonnage. 

Norway's Elkem A/S, one of the world’s 
largest ferroalloy producers, raised its par- 
ticipation in Elkem Metals Co. from 49% to 
67% in 1984. Elkem Metals operated plants 
in Ashtabula and Marietta, as well as West 
Virginia and New York. Also in 1984, Globe 
Metallurgical Div. of Interlake Inc., a major 
producer of ferroalloys and silicon metal, 
was sold to Moore McCormack Resources 
Inc. The $37 million sale included the Globe 
headquarters and plant at Beverly and a 
plant in Selma, AL. Including management, 
about 350 people are employed at both 
operations. The plants manufactured silicon 
metal and ferroalloys for the aluminum, 
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silicone chemical, and steel and iron found- 
ry industries. Pickands Mather & Co., 
Cleveland, had been the exclusive sales 
agent for Globe for over 30 years, and 
products would continue to be marketed 
under the Globe trademark. On September 
1, Ohio Ferro-Alloys Corp. ceased produc- 
tion of ferrosilicon at its Philo plant. At the 
time of closure, only two of the seven 
electric furnaces were in use for the produc- 
tion of ferrosilicon. While the Philo plant 
was idle, the company maintained its silicon 
metal production in Alabama but ceased 
production of silicon metal at its Powhatan 
Point plant. In the fourth quarter, Foote 
Mineral Co. reduced operations at its ferro- 
vanadium plant at Cambridge. The plant's 
two furnaces were shut down throughout 
October and November to reduce inventory 
and the high cost of maintenance. 

Iron and Steel.—The Ohio steel industry 
witnessed a revival in 1984 as raw steel 
production and shipments continued to re- 
cover from the very low levels of 1982. 
Although imports rose to record high levels, 
capacity utilization remained low, and 
Strong competition restrained prices, yet 
the State's steel shipments increased about 
5% compared with those of 1983. 

In 1984, Ohio's production, shipment, and 
consumption of pig iron were 9.6, 9.8, and 
10.8 million short tons, respectively, an 
increase of 3.296, 5.296, and 8.296, respec- 
tively, over 1983 levels. The State's raw 
steel production was 15.4 million tons, 5.8% 
over that of 1983. Ohio produced 16.7% of 
the Nation's steel in 1984 and continued to 
rank as the Nation's No. 2 steelmaker. 

Jones & Laughlin Steel Corp., a subsid- 
iary of LTV Corp., and Republic Steel Corp. 
merged to form the LTV Steel Co. The new 
LTV Steel, the second largest domestic steel 
producer, had about 24 million tons per 
year of raw steel capacity. However, as 
operations are consolidated, capacity was 
expected to be reduced to 19 million tons. As 
one of the conditions of the June merger, 
the new company had to divest itself of the 
stainless steel finishing mill at Massillon. 
By yearend, the plant was sold to CDH 
Metals Inc., owner of steel distribution cen- 
ters. 

Major additions to galvanizing capacity, 
largely in response to the automobile indus- 
trys need for better corrosion-resistant 
sheet, were advanced in Ohio. One was the 
400,000-ton-per-year, $50 million line at the 
Middletown plant of Armco Inc. The other 
was the Bethlehem Steel, Inland Steel 
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Co., and Pre-Finish Metals Inc. joint ven- 
ture to build a 400,000-ton-per-year, $80 
million line at Pre-Finish Metals’ Wal- 
bridge plant. At yearend, LTV Steel and 
Sumitomo Metal Industries Ltd. were form- 
ing a $180 million joint venture to produce 
electrogalvanized sheet at LTV  Steel's 
Cleveland Works. 

The integrated steel mills also continued 
to add continuous casting capacity. United 
States Steel Corp. at its Lorain Works 
began production on the new $145 million 
caster, and LTV Steel was completing a 
large caster at its Cleveland Works. 

The Timken Co. continued construction of 
a $500 million “greenfield” plant in Canton. 
The minimill, using electric furnaces, would 
increase the firm's steel productivity by 
200% with a plant capacity of about 500,000 
tons per year. The mill will produce high- 
Strength alloy steel bars. Startup was ex- 
pected in late 1985. 

Hunt Steel Co. filed for bankruptcy. The 
company had installed two electric fur- 
naces, a continuous caster, and a pipe mill 
at its Youngstown plant, but ran into finan- 
cial problems during startup. 

Titanium.—The Timet Div. of Titanium 
Metals Corp. of America (TMCA) and RMI, 
the Nation's two leading integrated produc- 
ers of the metal, produced titanium mill 
products at their Ohio facilities. The light- 
weight, high-strength, corrosion-resistant 
metal was used principally in jet engines 
and frames, space and missile applications, 
condenser tubing for power generating 
plants, and chemical processing applica- 
tions. 

At yearend, negotiations were begun for a 
leveraged buyout of Timet by a group of 
investors, including its current top manage- 
ment, and Kelso & Co. a management 
consulting firm specializing in leveraged 
buyouts. Allegheny International Inc. and 
NL Industries Inc., the former 50-50 joint 
owners of Timet, would each retain 596 
shares of the company. Timet, the largest 
integrated producer of titanium, produced 
mill products at its rolling mill in Toronto 
from TMCA-produced ingots. 

RMI, the Nation's second leading inte- 
grated producer of the metal, made tita- 
nium sponge at its Ashtabula facility. The 
sponge was then processed into semifin- 
ished and finished mill products at the 
company headquarters plant in Niles. 
United States Steel and National Distillers 
& Chemical Corp. continued to be the 50-50 
joint owners of RMI. 
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Timet's sponge and ingot capacities were 
15,000 short tons and 17,000 tons, respec- 
tively, whereas RMI's sponge and ingot 
capacities were 9,500 tons and 12,000 tons, 
respectively. Their combined ingot capaci- 
ties represented 65% of the U.S. total. 
Demand for mill products increased appre- 
ciably in 1984, mainly because of increased 
orders for commercial and military aircraft, 
including the B-1B bomber. About 75% of 
shipments was for aerospace applications. 

Consumption of titanium dioxide pig- 
ments rose to a new peak for the second 
consecutive year because of continued eco- 
nomic expansion and increased demand 
from the homebuilding industry. SCM at 
the former G+W plant also manufactured 
titanium tetrachloride, the intermediate 
raw material used to produce titanium 
sponge. Domestic consumption of titanium 
sponge rebounded sharply from the low 
point reached in 1983. 

Imported rutile concentrate, synthetic ru- 
tile, and some iron-titanium slag were used 
in the manufacture of titanium dioxide and 
titanium tetrachloride. About 98% of U.S. 
consumption of titanium concentrate in 
1984 was for manufacturing titanium pig- 
ments. The rest was used mainly for tita- 
nium metal. 

Zinc Oxide.—ASARCO Incorporated at 
its Columbus refinery produced 17,000 short 
tons (metal content) of lead-free zinc oxide 
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by the American process, 22% over the 
depressed level of 1982. Production was 
from zinc concentrate shipped from the 
company's Tennessee Mines Div. and from 
slab zinc. During 1984, the plant operated at 
714% of normal operating capacity. The 
increased production was primarily due to 
the continued high level of demand from 
the tire and rubber industries, which was 
the end use for over 5096 of Asarco's zinc 
oxide production. The company also sup- 
plied zinc oxide to the coatings, plastics, 
chemical, electronics, ceramics, and glass 
industries. The company also operated a 
zinc oxide plant in Hillsboro, IL. Because of 
operating losses at these two plants, Asarco 
wrote down their value by $5 million in 
1984, however, they would continue to oper- 
ate. 

Zirconium.—In 1984, eight companies 
produced zirconium materials in Ohio. Re- 
fractories, welding rods, milled zircon, ox- 
ides, alloys, zircon ores, ceramics, and ce- 
ramic colors were among the products. Zir- 
con, the principal ore of zirconium, was 
mined as a coproduct of ilmenite and rutile 
from sand deposits in Florida. 


pi de Mineral Officer, Bureau of Mines, Pittsburgh, 
*Ohio nt of Natural Resources, Division of 


Geological Survey. 1984 Report on Ohio Mineral Indus- 
tries. 1985, pp. 38, 106. 


Table 8.—Principal producers 
Commodity and company Address Type of activity County 
Abrasives (manufactured): 
Carborundum Grinding Co Box 759 Plant (bonded Hocking. 
„OH 43138 rasives). 
General Electric Co., 63 Huntley Rd. Research activities Franklin. 
Specialty Materials Dept. Worthington, OH 43085 5 
diamon 
Globe Steel Abrasives Co 233 Ist Ave., Box 1179 Plant (metallic Richland. 
. Mansfield, OH 44901 abrasives) 
National Metal Abrasive Coo 142 Auble St., Box 158 aco m Medina. 
Wadsworth, ÓH 44281 
Steel Abrasives Inne 2727 Symmes Rd., Box 97 i) MOS Butler 
Fairfield, OH 45014 
9 ctallurgical Co Box 176 Plant M 
n Metallurgi ID x176 Plant onroe. 
Hannibal, OH 43931 
sery aium, 
rush Wellman Ine 1200 Hanna Bldg. Enc Eg cna Ottawa. 
Cleveland, OH 44115 
olus bia P d Ce Corp.! ?? Box 1531 d Muskingum 
Columbia Portland Cement : x 550 i ] 
i Zanesville, OH 43701 
General Portland Inc.’ ?________ Box 109 ___-do _____- Paulding. 
Paulding, OH 45879 
Lone Star Marquette Co Box 8, Route 93 NE. cessi Lawrence. 
Pedro, OH 45659 
SME Cement Inc.’ ? __________ Box 1187 Plants Stark and Mahon- 
Uniontown, PA 15401 ing. 
Southwestern Portland Cement Box 191 Plant Greene. 
Co.! ? Fairborn, OH 45324 


See footnotes at end of table. 
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Table 8.—Principal producers —Continued 


Commodity and company 


P^ Dommon: 


Belden Brick Co 


Elkem Metals Co., Elkem A/S®_ _ _ _ 
Foote Mineral Co., Ferroalloys Div 
Interlake Inc., Globe Metallurgical 

ons, Ferro-Alloys Corn 


National Gypsum Co? _________ 
Rus States re umCo!5 JJ. . 

n oxide pigmen 
The Hilton-Davis Chemi 
85 Div. Sterling Drug 


c. 
Iron and steel: 
Armco Inc., Advanced Materials Div 


Armco Inc., Marion Steel Co 


Copperweld Steel Cord 
Cyclope Corp., Empire Detroit Steel 


United States Steel Corp., 
Youngstown Works. 
Wheeling-Pittsburgh Steel Corn 


Perlite (expanded): 
Celotex Corp. |... 


Cleveland Builders Supply Co.!? _ _ 


See footnotes at end of table. 


Address 


Box 910 

Canton, OH 44701 

Box 7786 

Independence, OH 44131 


50 Portsmouth Rd., Box 368 
Oak Hill, OH 45656 


5200 Blazer Parkway 
Box 2219 


x 
Columbus, OH 43216 
Box 80, Lake Rd. East 
Ashtabula, OH 44004 
Box 310 


x 
Cambridge, OH 43725 

Box 157 

Beverly, OH 45715 

Box 158 

Philo, OH 43771 

Box 517 

Powhatan Point, OH 43942 
Box 299, Route 7 


Rd. Four St. 
Marietta, OH 45750 


29525 Chagrin Blvd. 
Cleveland, OH 44122 


12508 Berea Rd. 
Cleveland, OH 44111 

Box J, 200 North Town St. 
Fostoria, OH 44830 


820 South Wayne Ave. 
Cincinnati, OH 45215 
1901 Henderson Dr. 


Cincinnati, OH 45222 


1724 Linden Ave. 
Zanesville, OH 43701 
912 Cheney Ave. 

ion, O 


Box 351, 4000 Mahoning Ave. 
44483 


Warren, OH 
Box 247, 913 Bowman St. 
Mansfield, OH ou 


44109 
1835 Dueber Ave., SW. 


3d St. 
Steubenville, OH 43952 


Box 451, 100 Meeker 
Huron, OH 9 
Box 6778, Room 1629 
Republic Bl dg. 
Cleveland, OH 44101 
155 Lime Rd. 


Woodville, OH 43469 
128 East Main St. 
Woodville, OH 43469 


1145 rere Ave. 
Box 12567 

Columbus, OH 43212 
Route 2, Box 107 

West Liberty, OH 43357 
320 South Wayne Ave. 
Cincinnati, OH 45215 


2100 West 3d St. 
Cleveland, OH 44113 


Type of activity 


473 


County 


Ottawa. 
Hamilton. 


Muskingum. 
Marion. 
Trumbull. 
Richland. 
ee and 
tark. 
Stark. 
Mahoning. 


Jefferson. 


Erie. 


Hamilton. 
Cuyahoga. 
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Table 8.—Principal producers —Continued 


Commodity and company 


Quartz crystal (cultured): 
Sawyer Research Products Ine 


Salt: 
Diamond Crystal Salt Co 


International Salt Co... 
Morton Thiokol Inc., Morton Salt Div 


PPG Industries Inc., Chemical Div.!* 
Sand and gravel: 
Construction 
American Aggregates Corp.!5 _ 


Industrial: 
Walter C. Best Ine 
Central Silica Co.“ 
Southern Silica ine 


American Aggregates Corr 


The France Stone Co.? ______ 
Martin Marietta Refractories _ _ 
National Lime & Stone Co 


Sandusky Crushed Stone Co. Inc., 
a subsidiary of Ralph Rodgers 


Co. 
SME Lime & Chemical Co 


Dimension: 
Briar Hill Stone Co 


Cleveland Quarries Co. 1s 
The France Stone o 
Waller Bros. Stone Quarry Co- 


Sulfur (recovered): 
Standard Oil Co. of Ohio 


Talc (ground): 
Corp., Pine Lake Clay Div 


Timet Div., Titanium Metal Corp. of 
America. 


See footnotes at end of table. 


Address 


35400 Lakeland Blvd. 
Eastlake, OH 44094 


Box 149 

2065 Manchester Rd. 
Akron, OH 44309 
2400 Ships Channel 
Cleveland, OH 44101 
Box 390 

Painesville, OH 44077 


Box 31 
Barberton, OH 44203 


Drawer 160, Garst Ave. 
Greenville, OH 45331 


5253 Wooster Rd. 
Cincinnati, OH 45226 


Box 87, 11830 Ravenna Rd. 
Chardon, OH 44024 


Richmondale, H 4567 3 


Box 1378 
Youngstown, OH 44501 


1807 East 28th St. 
Lorain, OH 44055 


Box 1071, N. Main St. 
Butler, PA 16001 

Box 31178 
Cleveland, OH 44131 


Drawer 160, Garst Ave. 
Greenville, OH 45331 


Box 1928, 1800 Toledo Trust 
Toledo, OH 43603 

755 Lime Rd. 

Woodville, OH 43469 

First National Bank Bldg. 
Findlay, OH 45840 


Box 527 
Sandusky, OH 44870 


Box 1187 
Uniontown, OH 15401 


Box 148, State Route 520 
ont, OH 44628 


Quarry 

Amherst, OH 44001 

Box 1928, 1800 Toledo Trust 
Toledo, OH 43603 

134 County Rd 

McDermont, OH 45652 


1750 Midland Bldg. 
Cleveland, OH 44115 


Western Reserve Rd. 
Canfield, OH 44406 


Box 269, 1000 Warren Ave. 
Niles, OH 44446 
100 Titanium Way, Box 309 
Toronto, OH 43 


Type of activity 


Well and plant 


Underground 
mine and plant. 

Underground 
mine, wells, 


plant. 
Wells and plant 


Pits and plants 
(12 operations). 


Pits and plants 
(6 operations). 


Quarry and mill _ 
Quarries and mills 
Quarry and mill . 


Plants (5 
operations). 


operations). 


Quarries and 
plants. 


Quarries and plant 
Quarry and plant 


Quarries and 
plants. 


Quarry and plant 


Quarries and plant 


County 


Lake. 
Summit. 


Cuyahoga. 
Lake and Wayne. 


Summit. 


Belmont, Butler, 


Geauga. 


Richland, Stark, 
Trumbull. 
Cuyahoga and 
rain. 
Clark, Fayette, 
Franklin, 


Greene, 
ae ag 


Seneca. 


Scioto. 
Allen and Lucas. 
Mahoning. 


Ashtabula and 
Trumbull. 
Jefferson. 
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Table 8.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Titanium dioxide: 
SCM Corp., SCM Pigments Group 2900 Middle Rd. Plants Jefferson. 
Ashtabula, OH 44004 
Vermiculite (exfoliated): 
Cleveland Builders Supply Co.* ___ 2100 West 8d St. Plant: Cuyahoga. 
Cleveland, OH 44113 
O. M. Scott & Sons Co. 1797 14111 ends szad css Union. 
Marysville, 
Zinc oxide: 
ASARCO Incorporated) — Box 327 do Franklin 
Columbus, OH 43216 
1 Also crushed stone. 
2 Also clays. 
«Formerly Columbia Cement Corp., acquired by SME Industries Inc. 
*Formerly Cedar Heights Clay Co. 
5 Also lime. 


*Sold in November to Moore McCormack Resources Inc. 
"Also expanded perlite. 
®Formed in June by the merger of J & L Steel Corp. and Republic Steel Corp. 
Also sulfur (recovered). 
s Formerly Rerablis Steel Corp 
11Refractory dead-burned dolomite and dolomitic lime. 
13Formerly Agricultural Laboratories Inc. 
?? Discontinued operations in 1984. 
1*Abandoned operations in September 1983. 
15 Also i iron slag. 


19 Acquired by International Telephone & Telegraph Corp. (ITT) in 1984. 
30A 1so sulfuric acid. 
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The Mineral Industry of 
Oklahoma 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Oklahoma Geological Survey 
for collecting information on all nonfuel minerals. 


By Lorraine B. Burgin’ 


The value of nonfuel minerals in Oklaho- 
ma rose to $246 million in 1984, surpassing 
1981's record high of $235 million. Construc- 
tion materials continued to represent most 
of the output value, with cement, crushed 
stone, construction sand and gravel, and 
gypsum leading the commodities, followed 
by industrial sand and gravel, iodine, lime, 


clays, and feldspar. Of the minerals survey- 
ed, value of production increased in all 
except iodine, lime, and salt; a decline in 
quantity of production was noted only in 
iodine. Nationally, Oklahoma ranked first 
in output of iodine and second in crude 
gypsum and tripoli. 


Table 1.—Nonfuel mineral production in Oklahoma! 


1983 1984 
Mineral Value : Value 
Quantity (thousands) Quantity (thousands) 
Cement: 
Masonry _________________~— thousand short tons 45 $3,074 49 $3,506 
Feth 8 do- 1.719 83,685 1.732 84,701 
GU SPIRI x EHPN do- 862 2, 288 979 2,498 
Gem stones N 2 NA 2 
Gypsum_____________________ thousand short tons_ 1,351 11,571 1,549 13,485 
Pumice- oun done he 88 do_ __ _ W W W 
Sand and gravel: 
Construction - - - - ET do- _ _ _ €7,500 €17,300 10,984 26,582 
mans Il. 8 1,184 13,221 W W 
Stone: 
„ ee do- 23,865 16,941 €25,500 *86,000 
Dimension ___________________________ do- 10 737 212 2771 
Combined value of feldspar, iodine, lime, salt, tripoli, and values 
indicated by symbol . ___ __ _-____________ LLL XX 17,367 XX 28,187 
Total ET ER XX 226,186 XX 245,132 
*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; included with 


"Combined value" figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


477 


478 MINERALS YEARBOOK, 1984 


Table 2.— Value of nonfuel mineral production in Oklahoma, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
ALOKB lone eee MP s (2) $1,900 Stone (crushed). 
Beaver coe sn cmm ice Ex W W Pumice. 
Blaifig - —— oe lunes RE W W Gypsum. 
PF ³ðVQA w ene W W Stone (crushed). 
r e dS $2,278 W Stone (crushed), gypsum. 
Canadia-k sss W 138 Clays. 
Carter) 6c. 2223 ³ĩ ·¹ͥ ĩ... e i (2) MEN 
Cherokee ____________-__ ~___-__- (?) W Do. 
Choctaw 225345045 88 768 W Stone (crushed). 
Cleveland... ces 1,382 (3) 
Coll. trie Se oe F 2) W Stone (crushed). 
Comanche ______________-~-____-~- W W Stone (crushed), gypsum. 
rr iss 1,278 (3) 
DI OMM (2) 1,012 Stone (crushed). 
Creek oou toa ͤ⁰ͤ0d ⁰ to ER W Stone (crushed), clays. 
ii e eA e W W Clays. 
G] euo eise mee W Lot 
Garmin ec uet ee Se W (3) 
Gren e m ⁵«²]ꝛ % ] A W W Stone (crushed), clays. 
Harn tI Sn W W Salt. 
FB! 88 2) W Stone (dimension). 
Hughes W (3) 
Jackson ---------------------——- W W Gypsum. | 
Johnstootnn W W Sand (industrial), stone (crushed), stone 
(dimension). 
C) TTE 599 W Stone (crushed). 
Kingfisher --------------------—- W W odine. 
·Ü;öa cens et ree E 2) W Stone (crushed), stone (dimension). 
EFF... Bom W W Clays, stone (dimension). 
Login- cenaren n᷑m mm te Ss W (3) 
N ecce k 8 W (3) 
Mell 8 565 896 Stone (crushed). 
Mente, 8 2) W Do. 
Major. Rm CE (3) W Do. 
Marshall. f·ĩ h ² m sus mani: 2) W Do. 
M.. ⁵ ee W W Cement, stone (crushed), clays. 
ĩ˙êÜ5—50ꝝc.ſſ r i—i⅛⅝! 7 W 1,426 Stone (crushed). 
Mun 8 W W Feldspar, sand (industrial). 
lll. 8 2 W Do. 
T ³o¹ð¹¹mͥ0·cͥͥ h erect Md W Stone (crushed). 
Oklahoma ____________________-_~- W W Clays. 
Okmulgee ______________________ (3) W Stone (crushed). 
Osage C (2) 1,473 Do. 
Ottawa oon d mL o sce ees W W Stone (crushed), abrasives. 
n ß bs eer Ps W 2,346 Stone (crushed). 
Payne 2.406. cR ee ue W 500 Do. 
Feb 88é W Stone (crushed), stone (dimension). 
Fier 8 31,896 W Semen sand (industrial), stone (crushed), 
clays. 
Pottawatomie ____________________ W (3) 
Pushmataha_____________________ W (3) 
B //»’o¹bUͥͤ Tk cues 407 W Cement, stone (crushed), clays. 
Ss mines W Stone (crushed), clays. 
Sequoyah - -- ------------------—- W W Lime, stone (crushed). 
DXHB co ee c — LU LA LE LS W (3) 
Plima etre Se entem ea (?) m 
Tala e oae Lau tec E 3,016 W | Stone (crushed). 
Wagoner _______________________ 180 (3) 
ieee 2) W Stone (crushed). 
Woodward ______________________ W W Iodine, stone (crushed), gypsum. 
Undistributed* ___________________ 97,508 193,195 
Sand and gravel (construction XX *17,300 
Stone: 
Cruse dl *84,200 XX 
Dimension r €589 XX 
Totaall r 5924 665 226,186 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

1No production of nonfuel mineral commodities was reported for counties not listed. 

5 and dimension stone was produced; data not available by county. Total State values are shown separately 
under ne. 

3 Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 

*[ncludes gem stones and some sand and gravel (construction, 1982) that cannot be assigned to specific counties and 
values indicated by symbol W. 

5Data do not add to total shown because of independent rounding. 
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Table 3.—Indicators of Oklahoma business activity 


19827 1983 1984 


Employment and labor force, annual average: 


, . roe Coh ES mE Bos tear cu ei thousands. . 3,226 3,310 3,298 
Total civilian labor force ___ __________________~_____ „ do _ __ 1,486 1,552 1,548 
Unemployment n n nnn 8 do. 85 140 109 
Employment (nonagricultural): 

Mining total... ð AAA do- 105.6 77.7 75.0 
Metal mining‚‚‚ngnggggnnn ] !“. do- 1 1 1 
Nonmetallic minerals except fuels! _.__ .. .. ... ioris 1.7 1.7 1.7 
Coal mining!_ ggg FC do 1.7 1.2 1.2 
Oil and gas extraction 7777 A ohh me E teeta! do____ 102.1 74.7 72.0 

Manufacturing total_________________._________ ee do... 180.8 166.2 174.1 
Prirnary metal industries do- 5.0 3.9 4.1 
Stone, clay, and glass products ____________________--- do- 10.7 10.9 11.0 
Chemicals and allied produet ))) do- 2.1 2.1 NA 
Petroleum and coal products - UE a do- 8.4 8.4 8.6 

e do_ ___ 55.7 52.4 51.0 

Transportation and public utilities _______________-_____~- do 70.7 66.3 64.5 

Wholesale and retail trale do- 289.4 284.5 288.3 

Finance, insurance, real estate do- 61.2 62.8 64.6 

JJ! ³ T 8 do_ _ _ _ 216.0 215.5 221.6 

Government and government enterprises do- 237.2 245.2 245.5 

Clllnnlnlnlil˖lnl˖l˖ 8 N do_ _ _ _ 1,216.6 1, 170.6 1.184.6 

Personal income: 

% ͥ ͥͥ—˙¹ð¹iůrmͥͤũ ²%⅛ũbtͥ⁰]¹¹ie ˙mmmt Sage Bahn tr millions... $35,739 $36,013 838, 438 

PFC ³ qi A 511.080 $10,880 $11,655 
Hours and earnings: 

Total average weekly hours, production workers ____________.________~- 39.5 40.5 41.6 

Total average hourly earnings, production workertrn Ov $8.69 $9.21 $9.64 
Earnings by industry: 

Farm nenne ee we Rund millions $694 $400 $599 

NonfBFth. scu ͥ ͥ ce ¼˙ AD EO eS de do- $24,895 $24,815 $26,238 

Mining lotal- mate mou mutum Im Hose do- $3,541 $2,594 $2,561 
Mn do- 2) W W 
Nonmetallic minerals except fuelsss s do- 835 836 838 
,,, . d Red seri SUN do- $52 W W 
Oil and gas extraction do... $3,453 $2,516 $2,474 

Manufacturing total- _______________ ~~ ___ Le do- $4,226 $4,144 $4,628 
Primary metal industries do- $129 $116 $130 
Stone, clay, and glass produets e do- $249 $212 $287 
Chemicals and allied products _______________________ do. ... $89 $98 $107 
Petroleum and coal products ________________________ do |... $342 $352 $411 

Construction ie ecce e Orn fs do- $1,369 $1,386 $1,512 

Transportation and public utilitiess do- $1,987 82,059 $2,098 

Wholesale and retail trade - - --------------------—---—— do- $4,186 $4,170 $4,376 

Finance, insurance, real estate do- $1,195 $1,368 $1,454 

SOT CCS — oc elo ⁰ꝑdf y nal ia Se Le LEE, Et do- $3,786 $4,129 $4,480 

Government and government enterprises do. .. $4,536 $4,890 $5,050 

Construction activity: 
Number of private and public residential units authorized |... 28,741 40,125 22,004 
Value of nonresidential construction millions $835.6 $785.9 $791.4 
Value of State road contract ward — do.... $179.1 $195.4 $203.6 
Shipments of portland and masonry cement to and within the State 
thousand short tons.. . 1,912 1,824 1,811 
Nonfuel mineral production value: 
Total crude mineral valteeeeeee nun — millions 5224.7 | $2262 $245.7 
Value per capita uu o ðVſ yy ee ew i te $70 $68 $75 


PPreliminary. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 
lOklahoma Employment Security Commission. 
2Less than 1/2 unit. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Principal mineral producing localities in Oklahoma. 


Trends and Developments.—The Center 
for Economic and Management Research at 
the University of Oklahoma reported that 
definite weaknesses were beginning to de- 
velop in Oklahoma's economy. Although 
some gains were made in retail sales and 
income, in manufacturing, and in the vol- 
ume of oil production, total construction 
activity fell nearly 23% in 1984. Sharp 
drops were noted in residential, industrial, 
and institutional nonresidential construc- 
tion; however, commercial construction and 
streets and highways posted increases. The 
unemployment rate declined to 7.2% in 
1984 from 9.1% in 1983.? 

Mining employees, including those in oil 
and gas production, declined from 77,700 in 
1983 to 75,000 in 1984.3 According to the 
Oklahoma Employment Security Commis- 
sion, the oil and gas production industry 
employed 72,000 in 1984, a 3.6% drop from 
that of 1983. Average employment in the 
coal mining industry steadied at 1,200 work- 
ers in 1984, the same as that of 1983. In the 
nonfuel, nonmetallic mining industry, em- 
ployment was also the same as that of 1983, 
1,700 workers, and in the metal mining 
industry, the number of workers remained 
about 100. 


Exploration Activities.—Exploration for 
nonfuel minerals in the State was limited, 
however, several instances were reported. 
Two religious groups, claiming the discov- 
ery of submicroscopic gold, leased acreages 
for mining in the Caney and Mount Carmel 
areas south of Atoka, Atoka County. Mo- 
lybdenite mineralization occurring as frac- 
ture fillings and as disseminations in a 10- 
foot-wide zone in the Wichita Mountains 
province of southwestern Oklahoma was 
noted, and at the T. Boone Pickens School of 
Geology, Oklahoma State University, a 
project was initiated to examine the genesis 
and extent of the mineralization found in 
the Reformatory Granite at the Willis 
Quarry, Greer County.‘ | 

Legislation and Government  Pro- 
grams.—On April 30, 1984, the U.S. Office 
of Surface Mining (OSM) took over the 
Oklahoma Department of Mines responsi- 
bility for inspecting and regulating the 
quality of Oklahoma's strip mines. OSM 
charged the State with lax enforcement of 
Federal mining laws, violation of Oklahoma 
regulations, and disregard of public com- 
plaints about environmental dangers. In its 
first such takeover under the 7-year-old 
mining law, OSM assumed responsibility 
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for inspections and assessment of fines, but 
allowed the Oklahoma Department of 
Mines to continue to issue and review min- 
ing permits. 

During the year, Oklahoma took steps to 
regain full control of the surface coal min- 
ing regulatory program. The State legisla- 
` ture nearly doubled the Oklahoma Depart- 
ment of Mines budget and number of em- 
ployees, bringing the total from $1.2 million 
and 29 employees in fiscal year 1984 to $2.2 
million and 49 employees in fiscal year 
1985. The Oklahoma Department of Mines 
submitted a plan to OSM that called for the 
State to resume inspecting mines first in 
Okmulgee and McIntosh Counties Novem- 
ber 15, to expand to a multicounty region by 
December 15, and statewide by February 15, 
1985. 

In October 1984, the President signed into 
law a bill providing for a $20.5 million study 
and demonstration project to determine 
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methods of halting depletion of ground 
water supplies in the Ogallala aquifer and 
ways to replenish underground reservoirs. 
Known as the High Plains States Ground- 
water Demonstration Program Act, the leg- 
islation affected 156,000 square miles in 
Oklahoma and parts of Colorado, Kansas, 
Nebraska, South Dakota, Texas, and Wyo- 
ming. 

The Oklahoma Geological Survey pub- 
lished Special Publication 84-2, a revised 
and updated catalog of the Oklahoma Geo- 
logical Survey Core and Sample Library of 
well cores, on the South Campus of the 
University of Oklahoma. The catalog con- 
tains 2,306 records of the cores identified by 
locality, operator, owner, depth, and geolog- 
ic formation. In existence since 1937, the 
library stored an extensive collection of 
cores from coal-bearing rocks and other 
economic mineral deposits.5 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Cement producers in Oklaho- 
ma included Blue Circle Inc. (formerly Mar- 
tin Marietta Corp.’s Martin Marietta Ce- 
ment Western Div.) at Tulsa, Ideal Basic 
Industries Inc. at Ada, and Lone Star Indus- 
tries Inc. at Pryor. 

Production of finished portland cement 
increased 4.6%, and shipments of gray and 
white finished portland cement increased 
slightly. Shipments of gray and white fin- 
ished portland cement, classified as general 
use and moderate heat type, declined in 
quantity and value. Shipments of other 
varieties of gray cement, such as high-early- 
strength, high-sulfate-resistance, and oil 
well, increased in tonnage and value. Fin- 
ished portland cement was used principally 
by ready-mixed concrete companies, follow- 
ed by building material dealers, highway 
contractors, concrete product manufactur- 
ers, and others. Highway contractors’ use 
rose about 30%, while building materials’ 
use declined 59% from its high consumption 
in 1983. 

Most cement was shipped from plant to 
terminal by rail, thence to consumers by 
truck; a small amount was barged from the 
terminal to consumers. Prepared masonry 
cement produced and used rose with the 
value of sales, increasing more than 14%. 
Principal raw materials consumed included 
cement rock, limestone, clays, gypsum, 


shale, iron ore, and sandstone. Consumption 
of natural gas, the chief fuel used in the 
manufacture of cement, declined, while the 
amount of electricity purchased rose. The 
very small amount of bituminous and an- 
thracite coal used increased slightly. 

Clays.—Production of clay and shale con- 
tinued to increase in quantity and value. 
Common clay and shale was used principal- 
ly in manufacturing portland cement, pot- 
tery, face and common brick, and light- 
weight aggregates. The aggregates are used 
mostly in fabricating lightweight blocks and 
structural products. The average unit value 
declined from $2.66 in 1983 to $2.55 in 1984. 

In late 1984, after a 2-year shutdown, 
Acme Brick Co. started a multimillion dol- 
lar expansion and modification of its Tulsa 
brick plant. The annual capacity was to be 
increased from 25 to 45 million bricks per 
year, with the replacement of periodic kilns 
by a computerized continuous tunnel kiln 
and automated equipment for setting and 
stacking. 

Merry Companies of Augusta, GA, acquir- 
ed the Oklahoma Brick Corp., which had 
clay pits at Union City and Muskogee. The 
Oklahoma Brick concrete block production 
facilities in Union City were acquired by 
Thomas Concrete Rock Products Co. and 
moved to Oklahoma City. 

Frankoma Pottery Co. resumed produc- 
tion from its clay pit and newly constructed 
plant west of Tulsa. Situated at Sapulpa, 
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Creek County, the original plant, with 
79,000 square feet, was destroyed by fire in 


1983 and replaced in 1984 with a 55,000- 


square-foot facility. Of the 140 people em- 
ployed before the $2 million fire, nearly 80 
were rehired when production resumed. 

Feldspar.—Oklahoma was one of six 
States reporting feldspar production. Ark- 
hola Sand and Gravel Co. continued to 
recover feldspar from sands dredged from 
the bed of the Arkansas River near Musko- 
gee. The acid-washed product was 25% feld- 
spar and 75% quartz and was used by glass 
industries in the State. The quantity and 
value of output continued to gradually in- 
crease as markets improved. 

Gem Stones.—Oklahoma’s barite rose 
rocks are found unevenly distributed in a 
narrow band of Permian Garber Sandstone 
from Paul’s Valley, Garvin County, on the 
south to Guthrie, Logan County, on the 
north. Locating and collecting barite roses 
at an area east of Norman was described in 
the literature.* 

Gypsum.—Oklahoma rose from being the 
Nation’s third largest producer of crude 
gypsum in 1983 to second place in 1984. 
Output increased more than 14%, and its 
value increased about 16% as the industry 
expanded. 

Production of calcined gypsum increased 
dramatically in both quantity and value. 
Republic Gypsum Co. and United States 
Gypsum Co. operated calcining facilities in 
the State. Republic Gypsum planned to 
build a second gypsum wallboard produc- 
tion line parallel to the existing line at its 
Duke facility. About 75 new jobs were ex- 
pected to be added upon completion of the 
new line in October 1985. To fully integrate 
its operation and to utilize its 1,000-ton-per- 
day gypsum capacity, the company pur- 
chased two paperboard plants from Packag- 
ing Corp. of America, a Tenneco Inc. compa- 
ny. In December, U.S. Gypsum became a 
subsidiary of USG Corp., which was formed 
as a holding company to provide manage- 
ment for nine operating subsidiaries. 

Temple-Eastex Inc. announced construc- 
tion of an $18 million gypsum mill and 
wallboard manufacturing plant adjacent to 
its gypsum quarry near Fletcher. The new 
plant was expected to produce approximate- 


ly 300 million feet of gypsum wallboard per’ 


year by the second quarter of 1986, and to 
employ about 100 people on a 7-day sched- 
ule. Markets for the wallboard were to 
include Kansas, Oklahoma, and Texas. On 
completion of the plant, the Harrison Gyp- 
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sum Co. Inc. quarry near Cement will sup- 
ply additional raw material. 

Iodine.—Most of the iodine produced in 
the Nation is recovered from brines in 
Oklahoma; however, in 1984, output declin- 
ed about 20% in quantity and 25% in value, 
in part, because of the economy, competi- 
tion with imports, and until October, with 
sales of surplus iodine from the General 
Services Administration stockpile. 

Woodward Iodine Operations, 51% owned 
by PPG Industries Inc. and 49% owned by 
Amoco Production Co., recovered iodine 
from brines associated with natural gas at 
its plant approximately 8 miles northeast of 
Woodward, Woodward County. The facility 
was the largest crude iodine recovery unit. 
in the United States. On July 16, the op- 
eration was sold to Woodward Iodine Corp., 
a subsidiary of Asahi Glass Co. Ltd. of 
Tokyo, Japan, owner of Ise Chemical Indus- 
try Co. Ltd., the world’s largest producer of 
iodine. Almost three-fourths of the iodine 
consumed in the United States was import- 
ed, mostly from Japan. Acquisition of the 
property by Asahi Glass was expected to 
increase production by providing capital for 
the drilling of new wells. No new wells had 
been drilled in the area since 1981, and 
output was declining at the existing wells.’ 

North American Brine Resources, a joint 
venture of Beard Oil Co. of Oklahoma City 
(40%) and two Japanese firms—Godoe USA 
Inc., a subsidiary of United Resources In- 
dustry Co., (50%) and Inorgchem Develop- 
ment Inc., a subsidiary of Mitsui & Co., 
(10%)—recovered iodine from oilfield waste 
brines at its miniplants in Dover and Hen- 
nessey, Kingfisher County. 

Iodine from Oklahoma was used chiefly 
for catalysts, animal feed additives, phar- 
maceuticals, disinfectants, and stabilizers, 
followed by inks and colorants, photograph- 
ic equipment, iodized salt, smog inhibitors, 
and other products. 

Lime.—St. Clair Lime Co. continued un- 
derground mining of a high-calcium lime 
for producing quicklime and hydrated lime 
at its operation in Marble City, Sequoyah 
County. By December 1984, the company 
completed the fourth phase of an expansion 
and modernization project at its facility, 
boosting capacity to about 900 short tons 
per day. Two kilns were improved, and 
storage, bagging, and loading space was 
increased. Production rose 5% in quantity, 
but value declined about 1%. 

Pumice (Volcanic Ash).—Volcanic ash 
was mined and processed at Axtell Mining 
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Corp.’s Beaver No. 1 Mine near Gate, Bea- 
ver County, in the eastern Oklahoma Pan- 
handle area. Deposited in a Pleistocene Age 
lake, the 40- to 70-foot-thick volcanic-ash 
bed consisted largely of volcanic glass 
shards, mixed with lesser amounts of clay, 
feldspar, mica, quartz, and diatom fossils. 
Output stabilized and value increased dur- 
ing 1984; the product was used mostly in 
abrasives, with a small amount for road 
construction and maintenance. 

Salt.—Salt output remained the same as 
that of 1983; however, its value declined 
nearly 7%. Natural brines in Oklahoma 
originate in shallow underground salt beds 
in the Permian Flowerpot Shale. Commer- 
cial brines are pumped from shallow wells 
drilled into brine-filled solution cavities in 
sali beds. Acme Salt Co. at Erick, Harmon 
County, produced crystal salt from brines 
evaporated in solar ponds. 

Cargill Inc. of Minnesota bought the 
Blackmon Salt Co. of Freedom and com- 
menced building a 200,000-short-ton-per- 
year salt processing plant. On completion of 
construction in early 1985, about 50 people 
were expected to be employed, processing 
salt harvested from 10 solar evaporation 
ponds. Natural underground brines from 


the Flowerpot salt deposit near the Cimar- 


ron River will provide the feeder stock for 
the new plant on 1,900 acres of land 8 miles 
west of Freedom, Woods County. Blackmon 
Salt mined, processed, and marketed the 
salt for approximately 75 years until the 
operation was sold to investors in 1981. At 
its peak, production totaled 30,000 short 
tons annually. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
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even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Production of construction sand and grav- 
el increased about 46% in quantity and 
nearly 54% in value over that of estimated 
1983 data. Leading producers, in descending 
order of tonnage, included The Dolese Co. 
with four pits, Anchor Stone Co. with two 
pits, and seven other producers operating 
one pit each. Of 106 companies and govern- 
ment agencies with 123 operations and 127 
pits, these 9 companies produced 52% of 
Oklahoma’s construction sand and gravel. 

Industrial.—Industrial sand output fell 
in volume, but its value inched upward. The 
unit value of industrial sand was $11.89 per 
ton in 1984. The two producers were Penn- 
sylvania Glass Sand Corp., with its Oklaho- 
ma plant and works near Mill Creek in 
Johnston County, and Mid-Continent Glass 
Sand Co., with its Roff pit near Ada in 
Pontotoc County. In descending order of 
volume, industrial sands were used for spe- 
cialty glasses, containers, flat glass, foundry 
molding and core, ground fiberglass, roofing 
granules and filler, hydraulic fracturing for 
stimulating hydrocarbon producing forma- 
tions, chemicals, scouring cleansers, porce- 
lain pottery, blasting, and refractory pur- 
poses. 

Pennsylvania Glass Sand announced a 
$6.6 million modernization and expansion 
program at four of its operations for pro- 
ducing micrometer-sized ground silica, one 
of them being the plant in Mill Creek. 
Automated production and quality assur- 
ance equipment, in addition to packaging 
facilities, were expected to be installed. 


Table 4.—Oklahoma: Construction sand and gravel sold or used in 1984, 
by major use category. | 


Concrete a, 


!Includes roofing granules and other unspecified uses. 


z ⁵ ⁵⁵ P 
Plaster and gunite sands ______________________ 
Concrete produetss: 8 
Asphalticconcrete kk 
Road base and coveriggn ses 


Quantity 


Value Value 

5 (thousands) per ton 
POM 3,415 $10,146 $2.97 
REPE MEE 26 537 2.04 
F 16 42 2.66 
S se AS tet fe cs 443 828 1.87 
sie EB ek gs e 449 1,009 2.25 
FF 1,589 2, 546 1.60 
Er 4,808 11,475 2.39 
PC 10,984 26,582 2.42 


Data may not add to totals shown because of independent N 
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Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Preliminary estimates indicated crushed 
and dimension stone production increased 
in quantity and value. 

Rock producers continued to face environ- 
mental problems of quarries placed in sub- 
urban or rural areas where homeowners 
protested the close proximity of the plants. 
Tulsa Rock Co., a subsidiary of Koppers Co. 
Inc., sought an extended 5-year surface 
mining permit to operate its limestone 
quarry near Owasso in the northwest cor- 
ner of Rogers County. The company sup- 
plied crushed stone to concrete producers 
and sold other products from riprap to 
agricultural limestone. Although the oper- 
ation was carefully planned to minimize 
dust and noise pollution, residents of the 
area, in 1984, continued to protest that, 
under the new 5-year permit law passed by 
the legislature in 1983, their complaints 
about the plant would only be heard once 


every 5 years instead of yearly as it was in- 


the past. 

In 1983, The Quapaw Co. constructed a 
new 600-short-ton-per-hour crushed lime- 
stone plant west of Tulsa at Drumright, 
Creek County. Following the leasing of 
some 2,000 acres of reserves, the facility was 
built to replace a closed, smaller nearby 
plant. Production was from a 12-foot-thick 
limestone bed overlain by 15 to 30 feet of 
overburden containing large boulders and 
shale that were blasted and retained for 
reclaiming the land. The new plant was 
ordered in February 1983, construction 
started in May, and the first limestone 
crushed on August 29.* 

The Burlington Northern Railroad ob- 
tained granite for ballast at its Clarksdale 
quarry near Mill Creek, Johnston County. 
The company estimated the deposit contain- 
ed a minimum of 85 years' supply based on 
production of 2 million short tons per year; 
overburden ranged from zero to 35 feet 
deep. Construction of the 400-ton-per-hour 
crushing plant began in January 1981 and 
was completed in May 1982. With planned 
expansions and fine tuning of the facility, 
the plant capacity could be brought up to 
1,000 tons per hour should the need arise. 
The primary market for the product was as 
ballast on the Burlington Northern Rail- 
road rights-of-way in Arkansas, Colorado, 
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Mississippi, Missouri, Nebraska, Oklahoma, 
and Texas.? 

Sulfur (Recovered).— Production of sulfu- 
ric acid recovered in smelting and refining 
zinc concentrates increased about 6% in 
quantity and declined 0.946 in value. 

Tripoli.—Of three States producing tripo- 
li in the Nation, Oklahoma continued to 
rank second; Illinois and Arkansas were the 
other States where the product was mined. 
Tripoli is a naturally recurring microcrys- 
talline, finely particulated, friable form of 
silica leached from a siliceous limestone or 
calcareous chert. The American Tripoli Co. 
mined tripoli in east-central Ottawa Coun- 
ty, northeastern Oklahoma, and processed 
the material in Seneca, MO, for use as an 
abrasive in polishing and buffing com- 
pounds. Output of tripoli increased 35% in 
quantity and 38% in value in 1984. | 

Vermiculite (Exfoliated).—W. R. Grace 
& Co. produced exfoliated vermiculite at its 
plant in Oklahoma City from raw material 
shipped in from out of State. Production 
and sales of the material declined slightly 
in quantity and value. Uses of the product 
included block insulation, loose-fill insula- 
tion, and concrete aggregate; a small 
amount was sold for horticultural applica- 
tions. 


METALS 


No ore for the production of metals was 
mined in Oklahoma during 1984. Several 
metals, however, were recovered from 
smelters that used recycled materials from 
local and out-of-State sources and from ore 
concentrates from out-of-State producers. 

Gallium.—Eagle-Picher Industries Inc. 
produced gallium metal from residues of 
zinc production at the company's Quapaw 
plant in Ottawa County. 

Iron and Steel.—Tublar Corp. of America 
announced plans to build a 450,000-short- 
ton-per-year integrated seamless pipe and 
tube plant next to the company's 180,000- 
short-ton-per-year tubular processing plant 
in Muskogee's port area. The new $350 
million minimill will utilize an electric arc 
furnace and advanced treating facilities, 
continuous casting, and tubemaking tech- 
niques and equipment. About 2,000 workers 
will be employed, compared with 500 in 
1984. Pipe for the petroleum industry, line 
and standard pipe, and mechanical or pres- 
sure tubing will be produced. 

Allegheny-Ludlum Steel Corp. planned to 
expand its Claremore, Rogers County, tub- . 
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ing pipe facility to accommodate all the 
company's production of stainless, specialty 
alloy, and titanium tubing. Floor space was 
to be increased from 48,000 to 138,000 
square feet. Construction was to begin in 
January 1985 and was scheduled for com- 
pletion by the fourth quarter of 1985. 

Vanadium and Uranium.—No vanadium 
was produced in Oklahoma in 1984. The 
Bartlesville vanadium extraction operation 
of Continental Resources and Development 
Group Inc. remained idle throughout the 
year. Constructed in 1979, the chemical 
leach plant was built to process power 
station boiler ash, refinery residues, and 
spent refinery catalysts to recover a 95% to 
96% V.O; fused-oxide flake. The plant was 
shut down in 1982 because of technological 
problems and a plummeting demand for 
vanadium. 

The uranium potential of the Rush 
Springs Formation in the Cement District 
of southwestern Oklahoma was described. 
The only commercial production of urani- 
um in Oklahoma had been at Cement in 
Caddo and Grady Counties and was found 
within a west-northwest joint in a sand- 
stone unit near the crest of the Cement 
anticline. Carnotite and tyuyamunite min- 
eralization occurred disseminated in a se- 
ries of poorly defined pods 3 to 5 feet wide 
and 5 to 6 feet deep along a 150-foot length 
of the upper surface of the southwest- 
dipping fracture. About 13 tons of ore aver- 
aging 2.2% uranium was mined from the 
Permian Upper Rush Springs Formation. 
The average uranium-vanadium ratio of the 
ore was 2:1 and the average calcite content 
was 9%. 

Zinc and Lead.—St. Joe Minerals Corp., a 
wholly owned subsidiary of Fluor Corp., 
acquired the National Zinc Co. at Bartles- 
ville on August 21. Included in the nearly 
$16.5 million transaction was National 
Zinc's 55,000-short-ton-per-year electrolytic 
zinc refinery and some oil and gas reserves. 
National Zinc's inventories and accounts 
receivable were reportedly purchased for 
$18.5 million. Feed material included zinc 
concentrates from St. Joe Minerals' mines 
in Missouri and from three of the compa- 
ny's mines in South America.!! 

In the Picher Field of Ottawa County, 
OK, and Cherokee County, KS, acidic wa- 
ters from abandoned lead-zinc mines contin- 
ued to empty into the Tar Creek drainage 
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system, threatening to contaminate potable 
water supplies in the Roubidoux aquifer 
and Grand Lake. | 

By early 1984, the Governor and the 24- 
member Tar Creek Task Force announced a 
cleanup plan consisting of diverting surface 
water runoff away from mine shafts; plug- 
ging 66 abandoned water wells, 40 in Okla- 
homa and 26 in Kansas; monitoring Roubi- 
doux aquifer water supplies; developing 
emergency plans for alternative water sup- 
plies; and treating remaining acidic waters. 
The cleanup was estimated to cost more 
than $3.97 million, with $346,000 of the 
total to be paid by Oklahoma, and in mid- 
1984, the State received $2.1 million from 
the Environmental Protection Agency un- 
der the Environmental Response, Compen- 
sation, and Liability Act of 1980 (Superfund) 
to cover engineering and construction costs 
of plugging the wells. An 18-month time- 
frame was estimated for the entire project, 
and after several delays, the contract for 
closing the wells was signed in November 
and work began. 

Eighteen individuals and companies were 
identified as partially responsible for the 
Tar Creek pollution and faced possible legal 
action to reimburse the Federal Govern- 
ment for Superfund expenditures. The com- 
panies included Eagle-Picher, Cincinnati, 
OH; Beck Mining Co. and United American 
Development Corp., Oklahoma City; Jones 
& Laughlin Steel Corp., a subsidiary of LTV 
Corp. of Dallas, TX; St. Joe Minerals; and 
Azcon Corp. of New York City. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 

?Dikeman, N. J., Jr. Business Highlights. OK Bus. Bull., 
v. 53, No. 3, Mar. 1985, pp. 1, 5. (Center for Economic & 
Business Management Research, University of Oklahoma). 

3U.S. Department of Labor. Employment and Earnings. 
V. 33, No. 5, May 1984, p. 127. | 

*Al-Shaieh, Z. Molybdenite in the Wichita Mountains, 
Southwestern Oklahoma. OK Geol. Surv., Oklahoma Geol- 
ogy Notes, v. 44, No. 5, Oct. 1984, pp. 160-164. 

Oklahoma Geological Survey. Oklahoma Geology 
Notes. V. 44, No. 5, Oct. 1984, p. 158. 

$Hudson, S. Collecting Oklahoma's Barite Roses. Lapi- 
dary J., v. 38, No. 11, Feb. 1985, pp. 1468-1470. 

Toon, S. Iodine—Tight Supplies, Price To Rise. Ind. 
Miner. (London), No. 211, Apr. 1985, pp. 63-65. 

5Michard, D. Quapaw’s Versatile Plant Meets Changing 
. Needs. Pit & Quarry, v. 77, No. 5, Nov. 1984, pp. 30- 


$— ——. Granite Ballast Cuts Railroad Costs. Pit & 
Quarry, v. 77, No. 6, Dec. 1984, pp. 26-29. 

10 Allen, R. F., and R. G. Thomas. The Uranium Poten- 
tial of Diagenetically Altered Sandstones of Permian Rush 
Springs Formation, Cement District, Southwest Oklaho- 
ma. Econ. Geol., v. 79, No. 2, Mar.-Apr. 1984, pp. 284-296. 

11Mining Congress Journal. St. Joe To Buy National 
Zinc. V. 70, No. 17, Aug. 29, 1984, p. 13. 
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Table 5.—Principal producers 


Commodity and company 


Cement: 
Blue Circle Inc., a subsidiary of Blue 
Circle Industries Ltd.! ? 
Ideal Basic Industries Inc., Ideal 
Cement Co.! ? 
Lone Star Industries Inc.? 


Clays: 
Acme Brick Co., a subsidiary of Justin 
Industries Inc. 
Chandler Materials co 
Commercial Brick Cord 
Frankoma Pottery Co --------—- 
Mangum Brick Co ------------ 
Oklahoma Brick Corp., a subsidiary of 
Merry Companies. 
Sapulpa Brick Incl. 
Feldspar: 
Arkhola Sand and Gravel Co., a divi- 
sion of APAC-Arkansas Inc.? ? 
Gypsum: 
Harrison Gypsum Co. Inc _ __ ____ 
Lehigh Portland Cement C0o 
Republic Gypsum COOo - 
Temple Eastex Inne 
United States Gypsum Co 
Western Plains Materials 
Iodine: 
North American Brine Resources 


Woodward Iodine Corp., a subsidiary 
of Asahi Glass Co. Ltd. 
Lime: 
St. Clair Lime Co 


Pumice (volcanic ash): 
Axtell Mining Cor 


Salt: 
Acme Salt Co ______________.. 
Sand and gravel: 
Construction: 
Boorhem-Fields Ine 


The Dolese Cod 


E & A Materials Ine 


Lemon Haskel Construction Co. of 


General Materials Co. Inc. 
McMichael Concrete Co., a subsid- 
iary of Koppers Co. Inc. 
Murphy & Perkins Ready Mix 
Concrete Co. 
Shoffner Sand of Oklahoma Inc 


Industrial: 
Mid-Continent Glass Sand Co.. _ _ 


Pennsylvania Glass Sand Corp., 
Oklahoma Works. 


Stone: 
Crushed: 
AnchorStoneCo? _________ 


Dolese Bros. C0o 


See footnotes at end of table. 


Address 


2609 North 145 East Ave. 
Tulsa, OK 74116 

Box 8789 

Denver, CO 80201 


Box 68 
Pryor, OK 74361 


Box 24012 

Oklahoma City, OK 73124 
5805 East 15th St. 

Tulsa, OK 74102 

Box 1382 

Wewoka, OK 74884 

Box 789 

Sapulpa, OK 74006 

Box 296 


x 
Mangum, OK 73554 

Box 75368 

Oklahoma City, OK 73147 
704 West Dewey 

Sapulpa, OK 74006 


Box 1401 
Muskogee, OK 74401 


Box 336 

Lindsay, OK 73052 
Box 1882 

Allentown, PA 18105 


Drawer C 

Duke, OK 73532 

Box 101 

Fletcher, OK 73541 

Box 187 

Southard, OK 73770 
Box 979 

Weatherford, OK 73096 


c/o Beard Oil Co. 

2000 Classen Center Bldg. 
Oklahoma City, OK 73106 
Box 1245 

Woodward, OK 73801 


Box 569 
Sallisaw, OK 74955 


Box 92 
Gate, OK 73844 


Box 420 
Erick, OK 73645 


Box 1177 

Paris, TX 75460 

Box 677 

Oklahoma City, OK 73101 


Box 365 

Wichita Falls, TX 76307 
Box 24044 

Oklahoma City, OK 73124 
Box 3878 

Tulsa, OK 74102 

Box 82099 

Oklahoma City, OK 73108 
Box 863 


x 
Edmond, OK 73083 


Box 248 

Roff, OK 74865 

Box 187 

Berkeley Springs, WV 
25411 


3300 North Mingo Valley 
Expressway 

Tulsa, OK 74116 

Box 677 

20 NW 13th St. 

Oklahoma City, OK 73101 


Type of activity 


Quarry and plant 


Oilfield brines and 


plant. 


Brine field and 


plant. 


Mine and plant 


Solar evaporation _ 


Pit and plant 


Pits and plants 


Pit and plant 


Pits and plant 


Pit and plant 


Pits and plant 


Pit and plant 


Quarries and plant 


Quarries 


County 


Rogers. 
Pontotoc. 
Mayes. 

Custer and 
Oklahoma. 
Oklahoma and 
ers. 
Seminole. 

Creek. 
Greer. 


Canadian. 


Creek. 
Muskogee. 


Caddo. 
Blaine. 
Jackson. 
Comanche. 
Blaine. 


Woodward. 
Kingfisher. 


Woodward. 


Sequoyah. 
Beaver. 


Harmon. 


Choctaw. 
Canadian, King- 
fisher, Logan, 
Oklahoma. 
Cotton. 
Cleveland. 
Tulsa. 
Oklahoma. 


Do. 


Pontotoc. 


Johnston. 


Creek and Tulsa. 


Comanche, Kio- 
wa, Murray, 
Pittsburg, 
Seminole, 
Tulsa. 
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Commodity and company Address Type of activity County 
Stone —Continued 
Crushed —Continued 
Hallett Construction Coo Box 13 Quarry ______-_ Murray 
Boone, IA 50036 
Material Producers Ine Box 577 7 Do. 
Norman, OK 73070 
McNabb Coal Co. Ine Drawer C xm dg A tact: Rogers. 
Catoosa, OK 74015 
The Quapaw Co Box 72 auc cH uncus es Creek. 
| Drumright, OK 74030 
Standard Industries, a division of Box 580670 Quarries . Cherokee, Kay, 
APAC-Oklahoma Inc. Tulsa, OK 74158 Tulsa. 
Tulsa Rock Co., a subsidiary of Box 9486 West 23d St. Quarr Rogers. 
The McMicheal Co. of Koppers Tulsa, OK 74107 
Co. Inc. 
Dimension: 
. Bodie L. Anderson Quarries Inc _ Box 106 mcd cs Johnston. 
Mill Creek, OK 74856 
Fairfax Granite Inc., a subsidiary c/o Rock of Ages Corp. edd. i i ec Kiowa. 
of Rock of Ages Corp. Box 482 
Barre, VT 05641 
Roosevelt Granite Coo Box 307 Quarries and plant Do. 
Synder, OK 73566 
Tripoli: 
American Tripoli Co... Box 489 Mines Ottawa 
Seneca, MO 64865 
! Also clays. 
? Also stone. 


3 Also sand and gravel. 


Digitized by Google 


The Mineral Industry of 
Oregon 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Oregon Department of 
Geology and Mineral Industries for collecting information on all nonfuel minerals. 


By Herbert R. Babitzke' and Howard C. Brooks? 


Oregon's nonfuel mineral production val- 
ue rose in 1984 to $120 million, an increase 
of about 996 from the $111 million recorded 
in 1983. Industrial minerals accounted for 
nearly all of the nonfuel mineral value 
reported for the year. Stone was the leading 
commodity in terms of value, followed by 
construction sand and gravel, cement, and 
lime; these commodities accounted for near- 
ly 93% of the total value. Oregon ranked 


37th in the Nation in the value of nonfuel 
mineral production for 1984. 

Oregon did not regain prerecession levels 
of employment in its mineral industry in 
1984, but year-over-year gains continued at 
about 39v. From the standpoint of employ- 
ment in the industry, i.e., wages and sala- 
ries, Oregon's recovery rate was about 5096 
by yearend. 


Table 1.—Nonfuel mineral production in Oregon! 


1983 1984 
Mineral "unu, , Value Queen Vae ` 
Quantity (thousands) Quantity (thousands) 
Li? NEM OS thousand short tons 188 $215 189 $288 
Gem Stones: 2 i˙ pa NA 600 NA 400 
Gold (recoverable content of ores, etc.)) troy ounces. _ 322 137 W W 
Nickel (content of ores and concentrate) ) . .... short tons. _ EH NS 14,540 W 
Sand and gravel (construction thousand short tons 11, 000 37,000 12,776 37,117 
Silver (recoverable content of ores, etc.) thousand troy ounces. .. 1 10 W 
Stone (crushed)_ 2... 22... .-- thousand short tons 13,089 799,873 212,500 €37,500 
Talc (soapstonev“ „„ do. (3) 123 2) 66 
Combined value of cement, copper (1983), diatomite, lead (1983), lime, 
pumice, sand and gravel (industrial, 1983), stone (dimension, 1983), 
and values indicated by symbol U XX 32,922 XX 45,031 
J ²ĩ˙¹ nd ͤ i a XX 110,940 XX 120, 402 
Egtimated. Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 


included with Combined value figure. XX Not applicable. 
Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
?Less than 1/2 unit. 
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Table 2.— Value of nonfuel mineral production in Oregon, by county: 


(Thousands) 
County 1982 1983 1 
Bkenensn ei $11,299 W Cement, stone (crushed), clays, pumice, silver, 
copper, lead. 
Benton 1,075 $636 Stone (crushed). 
Clackamas W W Cement, stone (crushed). 
Gatsos W 510 Stone (crushed). 
Columbia W 271 Do. 
COG 1s yay TREE W 1,910 Do. 
Crook ²˙ꝛmemA·¹ W W Do. 
Oury nsi m ei W 485 Do. 
Deschutess W W Pumice, stone (crushed). 
Douglas W 1,361 Stone (crushed). 
Gilliam ___~_~_________~_ W (3) 
Grant A ume W W Stone (crushed). 
Harnõ ce TET 258 Do. 
Hood River (3) 213 Do. 
Jackson 1, 628 W Talc, stone (crushed). 
Jefferson (3) W Stone (crushed). 
Josephine W 137 Gold, silver. 
RKlamat nn W W Stone (crushed), clays. 
Lake ————— 224m W W Diatomite, stone (crushed). 
LAB em 8 2,905 2,279 Stone (crushed). 
Lincoln -—----------—- (3) 1,616 Do. 
Dini et trucem LE 535 118 Do. 
Malheur. . 1,977 W Lime. 
Marion 1,653 W Stone (crushed). 
Morrow _____________~— W W Do. 
Multnomah ... ......- 16,474 W d oe (crushed), sand and gravel (indus- 
trial), clays. 

FSi! mE 122 318 Stone (crushed). 
Sherman er W Do. 
Tillamoo kk W 273 Do. 
Umatilla a 470 1,044 Do. 
Union . nnn 143 (3) 
Wallowa___________-_ - 4 Ww Stone (crushed). 
Washington 182 6,506 Do. 
Vamh ill 305 1,872 Do. 
Undistributed . 127,165 54,132 
Sand and gravel (construction) XX €37,000 
Stone: 

Crushed - -- --------—- *41,900 XX 

Dimension TW XX 

Total? 2 cens 1107, 840 110,940 


“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

XX Not applicable. 

1Wasco and Wheeler Counties are not listed because no nonfuel mineral production was reported. 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction). 

3Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 
separately under Stone. 

Includes some gem stones, stone (crushed), and stone (dimension) that cannot be assigned to specific counties and 

values indicated by symbol W. 

Data may not add to totals shown because of independent rounding. 
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Table 3.— Indicators of Oregon business activity 


19827 1983 1984P 


| uad unire and labor force, annual average: 


S ⁰•ͤ³dſddPſſſſGſſ0ſß0ä ͥͥ¶ͥ ⁰ iL Ee ae E thousands_ _ 2,668 2,658 2,674 
Total civilian labor force -——------------------------—--———- do- 1.324 1.341 1.336 
Unempoh wennn cese deem do- 153 145 125 
Employment (nonagricultural): 

Mining total- o nhe . si M eerie oes do...- 1.8 1.6 1.6 
Metal mining do... 2 1 NA 
Manufacturing totaaalalllllll „ do 185.7 188.8 198.7 
Primary metal industries do 8.1 7.5 9.1 
Stone, clay, and a „ne,, ß do- 3.4 3.0 2.6 
Chemicals and allied products |... „ do. .. 21 2.2 2.1 
Petroleum and coal products _________________-__-__- do... 5 5 5 
Senne ee ae do- 28.9 21.0 29.9 
Transportation and public utilities... - - - - --- --------——— do— 56.8 55.4 56.2 
Wholesale and retail trade lll „„„„„„„„„„ „ do- 238.7 242.6 252.4 
Finance, insurance, real estate do... 64.9 64.5 65.7 
Services e nc cn e Ld Add 8 do- 188.6 194.6 205.0 
Government and government enterprises do... 195.5 192.3 194.6 
J sci Lee n ³ AAA do- 961.1 966.7 1,000.4 
Personal income: 
Total c s s C ĩ˙ AA ³ Ü w DeL P E ee el L IE millions. . 327,100 $28,545 $31,052 
Percapia 6 oco ⁰ .v. .ndt M yd 8 $10,156 $10,737 $11,611 
Hours and earnings: 
Total average weekly hours, production workers _-------------------—- 37.9 38.9 39.2 
Total average hourly earnings, production workers___________________-_ $10.02 $10.21 $10.44 
Earnings by industry: 
Fürm income. gah a hh i ee A Sh Pe os millions 8471 $493 $574 
Nonfarm o — —— 5254 coto ³ -Gudſſꝗ⅛¼˙m hc EM do. $18,121 $19,188 $20,829 
Mining total- —— ß ß Set do... $42 $38 $37 
Metal mining. soo mma ee eee do- 3) $1 (3) 
Nonmetallic minerals except fuels... - - - --------------—- do... W $24 $23 
%%% ——- he el a Nh a, o 8 do ... W $11 $11 
Oil and gas extractioůů“)hhhhhh 22222222 do... W $2 84 
Manufacturing totaaallnnnnnnnnnnnnnnnnnnndnn do... 54,449 $4,716 $5,211 
Primary metal industries do- $264 $253 $305 
Stone, clay, and glass products __________________-_-_ - do... $85 $81 $79 
Chemicals and allied products ______________________ _ do____ $43 $48 $49 
Petroleum and coal producetis z do- W $17 $17 
nn, EN ee aD Tbe E do- $812 $801 $909 
Transportation and public utilities do... $1,568 31,625 31,725 
Wholesale and retail trade do... $3,478 $3,656. $3,983 
Finance, insurance, real estate do____ $942 $1,025 $1,096 
e ß ß CM MUR NE do- $3,328 33,599 $4,011 
Government and government enterprises do____ $3,376 $3,534 . $3,701 
Construction activity: | 
Number of private and public residential units authorized ---—-—---------—- 7,720 8,694 8,036 
Value of nonresidential construction. - - - -- ---------------———- millions $484.1 8439.0 3525.9 
Value of State road contract awards do... $1724 $226.8 $217.1 
Shipments of portland and masonry cement to and within the State 
thousand short tons. 574 554 609 
Nonfuel mineral production value: EE 
Total crude mineral value kk millions 5107.8 8110.9 3120.4 
Value fõ r ³ LA tL ee 840 $42 $45 


PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
2Data may not add to totals shown because of independent rounding. 

Less than 1/2 unit. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 


499 MINERALS YEARBOOK, 1984 

300 
9 
a 200 
= TOTAL 
O 
C 
Z 
O 
— 
— 100 
= STONE 

^ en . EV % ee 22222222 
SAND&GRAVEL  "^7^7-------- rica 
0 
1977 1980 1985 


Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Oregon. 


Trends and Developments.—The Hanna 
Mining Co. produced about 1 million pounds 
of nickel per month at its integrated mine 
and smelter complex near Riddle. The oper- 
ation, the sole domestic nickel producer, 
resumed production in late 1983, following 
an 18-month shutdown. Aluminum compa- 
nies curtailed production during the year. 
Reynolds Metals Co. idled two potlines at its 
Troutdale smelter in July, reducing produc- 
tion by 38% to 80,000 short tons of metal 
per year. Martin Marietta Aluminum Inc. 
reduced its operating rate at The Dalles 


reduction plant to one-half capacity in June © 


and announced a complete shutdown of the 
plant by yearend. Both companies blamed 
the reduction on faltering aluminum prices 
and higher power rates. In addition, Alu- 
max Inc. abandoned plans to build a $660 
million, 220,000-ton-per-year-capacity alu- 
minum smelter near Umatilla. 

Titanium markets improved in 1984, and 
production increased at Oregon Metallurgi- 
cal Corp. in Albany, the Nation's third 
largest producer. Albany Titanium Inc. (AL- 
Ti) was building two pilot plants to test a 
new process that would produce titanium 
sponge from domestic ilmenite. 

Eagle-Picher Industries Inc. announced 


plans to build a $13 million diatomite plant 
7 miles west of Vale in eastern Oregon's 
Malheur County. The diatomite would be 
mined from deposits on public and private 
lands near the Malheur-Harney County 
line. The Eagle-Picher plant would be the 
second in the State producing diatomite. 
The other, in Lake County, was not ex- 
pected to be in competition because end-use 
destinations are dissimilar. Oregon Port- 
land Cement Co., a wholly owned subsidiary 
of Ash Grove Cement Co., was redesignated 
as Ash Grove Cement West Inc. in July. Ash 
Grove is the largest cement producer in the 
Northwest. 

Exploration Activities.—Most metallic 
mineral exploration projects in 1984 were 
for gold and silver. Exploration efforts were 
concentrated in the northeastern and south- 
western parts of the State, where most of 
Oregon’s productive precious metals mines 
have been situated. Several major compa- 
nies, however, continued to explore parts of 
southeastern Oregon for gold deposits. 

American Copper & Nickel Co. Inc. con- 
tinued exploration programs in the Susan- 
ville District, the Sunrise Butte area, and 
the Bald Mountain-Ibex Mines area. 

The Susanville District is a small area in 
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Grant County in the western part of the 
Blue Mountains gold belt. District gold 
output was mainly from placers. American 
Copper & Nickel began its exploration pro- 
gram in the district in 1980. Target areas 
include parts of the old Badger, Bull of the 
Woods, and Gem lode gold mines. Work 
included rehabilitation of some under- 
ground workings, surface trenching, and 


drilling. About 6,000 feet of diamond drill- ` 


ing was done during the summer. 

Sunrise Butte is in the western part of the 
Greenhorn District, also in Grant County. 
Old mines in the vicinity include the Ben 
Harrison, Morris, and Tiger. Work by 
American Copper & Nickel included surface 
sampling, mapping, geophysics, and drill- 
ing. About 2,000 feet of drilling was done in 
1984. 

Bald Mountain and Ibex Mines are ad- 
joining properties in Grant and Baker 
Counties in the Cracker Creek mining dis- 
trict, about 5 miles northwest of Sump- 
ter. These old properties produced small 
amounts of gold at various times in the past 
and were acquired by NERCO Minerals Co. 
in mid-1980. Ibex Mining Co. was formed as 
the operating company. During 1981 and 
through 1983, 3,200 feet of old workings was 
reopened, and 54,000 feet of exploration 


diamond drilling and 2,000 feet of new 


underground work were done. In 1984, 
American Copper & Nickel joined the ven- 
ture and became the operating partner. The 
company surface drilled about 12,700 feet 
(83 holes) during the summer. An under- 
ground exploration program was being con- 
sidered for 1985. 

M and S Associates did some exploration 
and development work at the Friday and 
Hidden Treasure Mines in the Virtue gold 
mining district, about 8 miles east of Baker. 
Work accomplished by M and S included 
some large dozer cuts and the construction 
of a small vat-type cyanidation plant. 

The Sunday Hill Mine, in the northern 
part of the Mormon Basin mining district in 
Malheur County, was acquired in 1983 by 
Capri Resources Ltd. of Vancouver, British 
Columbia, Canada. Seven diamond drill 
holes were drilled in 1984; additional work 
was planned. 

In 1984, Manville Products Corp. acquired 
the old Record gold mine at the northwest- 
ern end of the Grouse Spring property in 
Baker County. The Record Mine produced 
about $100,000 in gold prior to World War II 
from narrow quartz veins along the contact 
between quartz diorite and serpentinite. 
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Reevaluation of the property was started 
and was to be continued in 1985. 

Exploration in the Keating area of Baker 
County included work in the vicinity of the 
old Mother Lode Mine. This property pro- 
duced about 1 million pounds of copper and 
8,000 troy ounces of gold in the late 1930's. 
Some drilling was done in 1983 and 1984. 

Work continued on a massive sulfide 
deposit in the McCullogh Creek area near 
Glendale in southern Douglas County. Ex- 
ploration was started by Exxon Minerals 
Co. in 1978. Boise Cascade Corp. entered 
into a joint venture on the project in 1984. 
Some diamond drilling, soil geochemistry, 
and geophysical work was done. Boise Cas- 
cade also did some exploration work at the 
old Gold Note Mine on the Josephine- 
Jackson County line. 

Mega Gold Resources Ltd. continued its 
evaluation of the Greenback gold mine in 
Josephine County near the head of Tom 
East Creek, 1-1/2 miles north of the old 
settlement of Placer. The main vein, with a 
length of more than 500 feet, averages 20 
inches in width and terminates in a fault to 
the west and against serpentinite to the 


east. Gold was 75% free milling. Geologic 


mapping by Mega Gold indicated 18 parallel 
quartz veins in a 4,500-foot-long band of 
greenstone. 

Wesley Pieren and Associates was doing 
development work at the old Sugar Pine 
gold mine west of Galice in Josephine Coun- 
ty, where about 3,000 feet of old workings 
was explored. Old adits were opened and 
sampled, and a new lower level adit was 
started. 

Ray Rock Mines Inc. continued explora- 
tion at the Turner Albright Mine near the 
California border of southern Josephine 
County. Considerable exploration work has 
been done in recent years, including work 
by Beretta in 1980 and 1981 and by Noranda 
Exploration Inc. in 1982 and 1983. Noranda 
reported reserves of 3.3 million short tons 
averaging 0.114 troy ounce of gold per ton, 
0.443 ounce of silver per ton, 1.46% copper, 
3.9206 zinc, and 0.055% cobalt. Ray Rock 
acquired the property in 1983 and has 
reportedly increased the reserves reported 
by Noranda. 

Exploration continued in the vicinity of 
the old Axehandle and Red Jacket mercury 
mines, now called the Rejax Prospect, in 
Jefferson County. Over the years, total 
mercury output was about 150 flasks. Ocelot 
Industries Ltd. prospected epithermal gold 
occurrences in the area for several years 
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and was joined by Meridian Land and 
Minerals Co. in 1984. Some drilling was 
done during the 1984 field season. . 

Major mining companies active in east 
central Oregon during recent years are 
Manville, Freeport Exploration Co., Home- 
stake Mining Co., and Meridian. The Birch 
Creek, Vale Butte, and Red Butte properties 
are owned by Manville. Some drilling was 
done at Birch Creek and Vale Butte by 
Meridian in 1984. 

The Anaconda Minerals Co. continued 
prospect drilling in the Quartz Mountain 
area of Malheur County in 1984. Drilling 
began in 1983 and plans were to continue in 
1985. Anaconda land holdings in the area 
total about 5 square miles. For many years, 
the Quartz Mountain District has been 
known to contain small mercury deposits of 
the opalite type. 

Noranda continued to surface diamond 
drill in the Idol City area in Harney County, 
north of Burns. The exploration target was 
a zone of gold-silver mineralization. The 
area had previously been placer mined on a 
small scale. 

Legislation and Government  Pro- 
grams.—The Oregon Wilderness Bill be- 
came law when legislation approved May 
24, 1984, by the U.S. Senate was signed by 
the President. This action put another 
935,000 Oregon acres into Federal wilder- 
ness status; Oregon now has 2.1 million 
acres in wilderness. 

The Governor of Oregon and the Secre- 
tary of the Interior formed a joint Federal- 
State working group in February to consid- 
er the economic, engineering, and environ- 
mental aspects of possible ocean mining of 
polymetallic sulfide resources from the Gor- 
da Ridge, and to share in the scoping and 
preparation of an environmental impact 
statement to assess the development poten- 
tial of these resources. Both the Governor 
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and the Secretary agreed to reduce the 
proposed Gorda Ridge lease offering within 
the 200-mile Exclusive Economic Zone off 
the Oregon coast from 40 million offshore 
acres to not more than 4 million acres. At 
the same time, a joint Federal-State work- 
ing group was formed to carry out the 
mandate. The agreement also eliminated 
from the lease offering the near-shore sec- 
tions of the original proposed area. The 
Gorda Ridge is a large underwater range 
seaward of the Continental Shelf thought to 
contain deposits of polymetallic sulfides. 
Strategic minerals potentially worth bil- 
lions of dollars may be present in a vast 
undersea area off the Oregon coast. The 
70,000-square-mile area is in the new Exclu- 
sive Economic Zone and is between 30 and 
200 miles offshore, extending from Lincoln 
City south beyond Eureka, CA. Sampling on 
sections of the Gorda Ridge by the U.S. 
Minerals Management Service produced re- 
sults indicating the presence of large quan- 
tities of copper, iron, and zinc, and lesser 
quantities of other strategically important 


metals. 


Mineral leasing payments to Oregon by 
the U.S. Bureau of Land Management to- 
taled $1.65 million. 

To date, over 1,400 acres of mined land in 
Oregon has been reclaimed to agriculture, 
forestry, housing, industry, recreation, wild- 
life habitat, and other uses. The 1984 Award 
for the Outstanding Mined Land Reclama- 
tion Project went to two nominees—the 
Oregon State Highway Division (OSHD) and 
Portland General Electric Co. (PGE). PGE 
was honored for the reclamation of its 
proposed Pebble Springs nuclear site in 
Gilliam County. The site was returned to 
productive grazing land. OSHD reclaimed 
approximately 16 acres of a basalt quarry 
on Rattlesnake Butte, south of Cottage 
Grove, Lane County. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


The value of industrial mineral produc- 
tion in Oregon increased 4% over that 
recorded for 1983. 

There were 422 sites under permit in 1984 
under the Surface Mined Land Reclamation 
Program, most of which were for industrial 
minerals (primarily sand and gravel and 
stone). 

Cement.—Cement production in the State 
for 1984 increased 7% over that reported in 


1983; Ash Grove Cement West Inc. (former- 
ly Oregon Portland Cement Co.) was the 
sole producer. Ash Grove operated its lime- 
stone quarry and cement plant near Durk- 
ee, Baker County, throughout the year. 
Oregon Portland began operating the Durk- 
ee quarry in 1959, and until 1981, produced 
limestone for its cement plants at Lime and 
Lake Oswego. In 1980, a new plant was built 
at the Durkee site, and the clinker produc- 
ing facilities at Lime and Lake Oswego were 
phased out. The plant at Lime is now used 
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only for bagging, and the Lake Oswego 
plant is used as a distribution facility. The 
Durkee plant has an annual capacity of 
500,000 short tons of cement and employs 
about 100 people year-round. Company 
management indicated that current orders 
for cement would require near-capacity pro- 
duction through 1985. 

Portland cement produced in 1984 was 
used as follows: 73% by ready-mixed con- 
crete companies, 13% by highway contrac- 
tors, 7% by concrete products manufactur- 
ers, and 7% by building material dealers 
and others. Raw materials used to produce 
cement were clays, gypsum, iron ore, lime- 
stone, and shale. 

Clays.—Common clays, used chiefly in 
brick and cement, were produced in Baker, 
Klamath, and Multnomah Counties. Both 
quantity and value increased slightly over 
those in 1983. At Adrian, in Malheur Coun- 
ty, Teague Mineral Products Co. continued 
to produce bentonitic clay and zeolite for 
various uses. Bentonite production was at 
the rate of about 12,000 short tons per year; 
about 10,000 tons of zeolite was produced in 
1984. The bentonite and zeolite were mined 
from deposits in the Sucker Creek area; the 
grinding, drying, and bagging plant is in 
. Adrian. Teague reported that development 
of a new bentonite deposit 20 to 25 feet thick 
with a dip of 19* was begun in 1984. A total 
of 12,000 feet of drilling was done on the 
deposit during the year. 

Diatomite.—In January, Eagle-Picher an- 
nounced plans to invest $13 million in a 
diatomite mine and treatment facilities in 
Malheur and Harney Counties. The plant- 
site is 7 miles west of Vale, and the minesite 
is near Drewsey, 65 miles further to the 
west. Production was expected to be from 
140,000 to 150,000 bank cubic yards of diat- 
omite ore per year. Mill waste at 30,000 to 
33,000 cubic yards per year would be back- 
hauled to the minesite for final disposal. 
The company has obtained conditional 
mine-use permits on 3,700 acres, and long- 
term mining plans call for development on 
private, State, and Federal lands over the 
next 15 to 20 years. The operation would 
employ 30 to 35 people. Construction of the 
plant began in the fall of 1984 and was 
expected to be completed in mid-1986. 

Oil-Dri Production Co. continued to pro- 
duce diatomite at its quarry and plant in 
Christmas Valley. Most of the product was 
used for cat litter and as an oil absorbent; 
some was used as an anticaking additive in 
animal feeds and as a carrier for hazardous 
wastes. Mining, processing, packaging, ship- 
ping, and marketing of the diatomite was 
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handled by Oil-Dri. Between 30 and 35 
people were employed year-round. Retailing 
was done through food and drug chains in 
11 Western States and in western Canada. 

Lime.—Lime production in Oregon for 
1984 increased 11% in volume and 12% in 
value over that reported in 1983. Ash Grove 
in Multnomah County and Amalgamated . 
Sugar Co. in Malheur County continued 
lime production throughout the year. Most 
of the lime produced was quicklime; some 
hydrated lime was produced by Ash Grove. 
The Ash Grove lime was used by the pulp 
and paper and electric steel industries, 
while that produced by Amalgamated Sug- 
ar was used in the company's own sugar 
refinery. The hydrated lime was used pri- 
marily for oil and grease treatment, road 
stabilization, and animal feed. 

Peat.—Clatsop Peat Co. was formed to 
mine and market peat from a 5- to 12-foot- 
thick deposit 1-1/2 miles northeast of Gear- 
hart, Clatsop County. Approximately 8 
acres of cleared, nearly flat land is available 
for mining. Excavation was to be done with 
floating equipment. 

Pumice.—Oregon ranked first in the Na- 
tion for pumice production in 1984. The 
quantity of pumice produced in the State 
increased slightly over the 1983 production 
level, but the value was up more than 10% 
over that reported in 1983. Pumice was 
produced by Central Oregon Pumice Co. 
and Cascade Pumice Co./Graystone Corp. 
from two pits in the Bend area, Deschutes 
County. Primary uses were for concrete 
aggregate (52%), decorative building block 
(38%), road construction and maintenance 
(5%), and landscaping and roofing (5%). 

Sand and Gravel (Construction).—Con- 
struction sand and gravel is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; therefore, this chapter contains 
only estimates for 1983. Data for odd-num- 
bered years are based on annual company 
estimates made before yearend. 

Oregon’s 1984 output of construction sand 
and gravel increased more than 34% in 
quantity and 21% in value over that report- 
ed for 1982, when the last complete canvass 
was taken. Construction sand and gravel | 
was produced from 198 operations by 83 
companies in 27 counties. Six companies 
and one Government agency produced 50% 
of the State’s construction sand and gravel 
in 1984; the leading 22 producers accounted 
for 80% of the total. The product was trans- 
ported by truck (86%), waterway (1%), and 
by other means (4%), and 9% was used on- 
site. Uses of construction sand and gravel 
are shown in table 4. | 
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Table 4.—Oregon: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete L..; ⅛ es 
Plaster and gunite sands ______________________ 


Concrete products 


Asphaltic concrelee ~~ _ Le 
Road base and covering F 


Other? 


Total or averagge en 
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tity Value Value 

(thousand 

short tons) (thousands) per ton 
5 1.738 85,773 83.32 
FF W W 7.81 
F W 3.90 
Rods E 950 3,133 3.30 
MEDIEN et 2,954 7,319 3.11 
FF 503 1,099 2.18 
ux D pi CER 40 121 3.01 
3 7,191 19,673 2.74 
S CREE ee 12,716 337,117 2.91 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes road and other stabilization (cement). 


2Includes other unspecified uses and uses indicated by symbol W. 
Pata do not add total shown because of independent rounding. 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; this chapter contains only esti- 
mates for 1984. Data for even-numbered 
years are based on annual company esti- 
mates made before yearend. 

The Quartz Mountain silica mine in east- 
ern Douglas County supplied metallurgical- 
grade silica for use in the reduction of 
nickel ore to ferronickel at the Hanna 
Mining smelter near Riddle. About 7,300 
short tons of silica was mined from Quartz 
Mountain during the year, and silica was 
also shipped from a stockpile of previously 
mined material. ! 

Bristol Silica and Limestone Co.'s mine 
near Gold Hill produced about 24,000 tons 
of dolomite, limestone, shale, and silica 
during 1984. Most of the silica was market- 
ed at the Dow Corning Chemical Co. metal- 
lurgical plant in Springfield. 

Genstar Stone Products Co. optioned the 
Jones marble deposit west of Williams in 
Josephine County to test the quality and 
quantity of white marble for possible use in 
making paper. Work on a drilling program 
was accomplished in 1984. 

Talc (Soapstone).—Steatite of Southern 
Oregon Inc.’s rate of production of soap- 
stone for art carving and other specialty 
uses was slightly lower than in previous 
years. The mine is on Elliott Ridge, south- 
east of the new Applegate Reservoir in 
Jackson County, and the plant is in Grants 
Pass, Josephine County. The high-quality 
soapstone product was marketed on a 
worldwide basis. 


METALS 


Aluminum.—Aluminum production in 
the State increased nearly 18% in quantity 
and 34% in value over that of 1983. Riding 
on a continuation of the economic recovery 
that began in mid-1983, Oregon's aluminum 


smelters were operating at full capacity at 
the start of 1984. A worldwide aluminum 
oversupply, however, led to a 68% drop in 
aluminum prices by midyear. This factor, 
together with increased power rates, led 
first to layoffs and finally to a permanent 
shutdown at one smelter. Martin Marietta 
Aluminum laid off 175 workers in June at 
its reduction plant in The Dalles and re- 
duced the operating rate to 50% of capacity. 
In December, the company proceeded to a 
total shutdown and the permanent layoff of 
the remaining 240 workers. The company 
rebuffed bids by private investors and em- 
ployees to purchase the smelter and refused 
to delay closing of the plant to allow time 
for a feasibility study preparatory to a buy 
out. 

Reynolds Metals shut down 2 potlines at 
its Troutdale smelter in July, reducing its 
output by 50,000 short tons of metal per 
year and idling 225 of the plant's 950 work- 
ers. 

Alumax abandoned plans to build a $660 
million aluminum smelter near Umatilla. 

Columbium, Tantalum, Zirconium, Haf- 
nium, and Vanadium.—Teledyne Wah 
Chang Albany (TWCA) was listed among 
eight major domestic processors and/or pro- 
ducers of columbium and tantalum in 1984. 
The company, which employs 1,300 people 
at its Albany plant, has facilities to produce 
columbium and tantalum metal, colum- 
bium pentoxide, and ferrocolumbium. Over- 
all reported domestic consumption of co- 
lumbium in steels and superalloys was up 
in 1984, and tantalum consumption contin- 


. ued to rise, as reflected in the 26% increase 


in overall shipments reported by the Tanta- 
lum Producers Association. TWCA contin- 
ued to be the Nation's leading producer of 
zirconium and hafnium, metals used in 
manufacturing nuclear fuel rods; the two 
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metals accounted for 70% of the company's 


production. The company provided metal 
for fuel rods for 80 operating nuclear plants, 
for 60 plants under construction, and for 
nuclear-powered Navy ships. TWCA also 
produced high-purity vanadium metal for 
vanadium-gallium superconductors and for 
other applications in the aerospace, elec- 
tronic, and nuclear industries. 


Gold, Silver, Copper, and Lead.—A num- . 


ber of small gold placers were active in 
Baker and Grant Counties, northeastern 
Oregon, and in Josephine and Douglas 
Counties, southwestern Oregon. Few pro- 
duced more than 50 troy ounces of gold, and 
most probably produced less than 10 ounces. 
The most productive placer operations in 
eastern Oregon were on Pine Creek near 
Hereford and on Clarks Creek near Bridge- 
port, both in Baker County. Numerous 
small placer operations continued active in 
Josephine County, including several on 
Josephine Creek and its tributaries, Canyon 
Creek and Fiddler Gulch. Sucker Creek 
continued to be worked in several places. 
There were also operations on Democrat 
Gulch and Althouse Creek. The semice- 
mented outwash gravels of Democrat Gulch 
near Holland were worked by shafts and 
drift mining along bedrock. There were also 
several placer operations in the Galice area 
and along Galice Creek, Rocky Gulch, Tay- 
lor Creek, and the Old Channel Mine. In 
Douglas County, some placer activity con- 
tinued along Cow Creek and its tributaries. 
One operation on Coffee Creek northwest of 
Tiller has been active for 4 years. 

Lode gold and silver and base metals 
production was mainly from the Iron Dyke, 
Bay Horse, and Thomason Mines in Baker 
County and the Pyx Mine in Grant County, 
each of which was operated only part of the 
year. 

The Iron Dyke and Bay Horse Mines were 
each operated by Silver King Mines Inc. for 
about 6 months during 1984. Both mines 
were closed near the end of August. The ore 
was trucked to Silver King's mill at the 
company's Copper Cliff Mine near Cuprum, 
ID. The mill was closed after treatment of 
the ore was completed. 

Company reports to the State of Oregon 
indicate 1984 production at the Iron Dyke 
was about 6,000 short tons averaging 0.26 
ounce of gold, 1.4 ounces of silver, and 2.3% 


copper per ton. Reserves were reported as: 


about 20,000 tons averaging 0.3 ounce of 
gold and 3% copper per ton. No exploration 
or development occurred at the Iron Dyke 
in 1984. 

Silver King's work at the Bay Horse Mine 
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began in 1984 under a lease agreement 


naming Silver King and Western Lands and 
Resources as partners and Silver King as 
the operator. The property is owned by Ibex 
Minerals Inc., who acquired it in 1977. 
Production reported to the State in 1984 
was about 6,000 tons averaging 12 ounces of 
silver per ton. Ibex reported reserves of 
about 20,000 tons averaging about 15 ounces 
of silver per ton, and believes the chances 
are excellent that reserves can be expanded 
significantly. About 1,000 feet of under- 
ground work and 15,000 feet of drilling were : 
done at Bay Horse in 1984. 

Nickel.—The Hanna Mining nickel mine 
and smelter at Nickel Mountain, near Rid- 
dle in Douglas County, were reopened in 
December 1983 after an 18-month shut- 
down. The facilities operated throughout 
1984 on a part-time basis. The smelter used 
electrical power purchased at a special con- 
tract rate during prescribed offpeak de- 
mand periods. Despite operating with a 
favorable labor contract and special power 
rates, the company experienced a monetary 
loss because the price of nickel did not firm 
up as expected. Some of the loss was tempo- 
rarily offset by the use of higher grade ore 
for smelter feed. The high-grade ore, which 
is about 2% nickel, occurs in limited quanti- 
ties, however, and cannot be produced for 
an extended period. Various methods of 
upgrading mine-run ore, including the in- 
stallation of a wet screening process, were 
being considered. In 1984, 1,211,700 short 
tons of ore was screened and processed, and 
29,080,000 pounds of nickel was used or 
shipped in the form of ferronickel. Ore 
trammed to the smelter averaged 1.20% 
nickel. 

Titanium.—ALTi was constructing two 
pilot plants in Albany to develop a newly 
patented process for production of titanium 
powder and sponge from domestic ilmenite. 
Funding for the project came partly from a 
$4 million Department of Defense grant. 
The new process, licensed by Occidental 
Petroleum Corp., was reported to be consid- 
erably different and lower cost than the 
conventional Kroll method. The Defense 
Department grant provided the financial 
impetus required by ALTi to activate com- 
pany plans. ! 

In December, Oregon Metallurgical in 
Albany raised its operating rate from 65% 
to 85% of its 9-million-pound-per-year 
sponge capacity. 


1State Mineral Officer, Bureau of Mines, Spokane, WA. 
?Resident geologist, Oregon Department of Geology and 
Mineral Industries, Baker Field Office, Baker, OR. 
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Table 5.—Principal producers 


Commodity and company Address Type of activity 
Aluminum: 
Martin Marietta Aluminum Inc 3313 West Second St. Smelter _ ___— 
The Dalles, OR 97058 
Reynolds Metals o 5100 NE. Sundial Rd. ee |: cic 
Troutdale, OR 97060 
Cement: 
Ash Grove Cement West Inc.. 111 SE. Madison St. Plants and 
Portland, OR 97214 quarries. 
Diatomite: 
Oil-Dri Production Co- -------- Box 191 Surface mine 
T Christmas Valley, OR 97638 and plant. 
me: 
Amalgamated Sugar Coo Box 1766 Plant 
Nyssa, OR 97913 
Ash Grove Cement Co 8900 Indian Creek Pkwy. e 
Suite 600 
Overland Park, KS 66225 
Nickel: 
The Hanna Mining Co Box 85 Surface mine 
Riddle, OR 97469 and smelter. 
Sand and gravel (construction): 
Afab Inc. (Empco Co. Inc.)) 21800 NE. Glisan St. Pit and plant 
Cascade Aggreg | I Bor 1225 l d 
e atesinc. x -—-- -0 
Scap , OR 97056 
River Bend Sand & Gravel Co Box 12095 Pit. s ncm 
4420 Turner Rd. SE. 
Salem, OR 97309 
Ross Island Sand & Gravel Co 4129 SE. McLoughlin Blvd. Pit and plant 
Portland, OR 97202 | 
U.S. Forest Service, Region 6 319 SW. Pine St. Pits. 
Portland, OR 97208 
Western Pacific Construction 8510 SW. Bond Ave. Pit and plant 
Materials Co. Portland, OR 97201 
Talc (soapstone): 
Steatite of Southern Oregon Inc 2891 Elk Lane Surface mine 
Grants Pass, OR 97526 and mill. 
nem Metall 1 Co Box 580 Smel 
on Metallurgical Corp x melter _____ 
Albany, OR 97321 
Zirconium: 
Teledyne Wah Chang Albany 1600 NE. Old Salem Rd. e 


Albany, OR 97321 


1 Also clays, pumicite, and crushed stone. 
2Also columbium, hafnium, tantalum, and vanadium. 
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County 


Wasco. 
Multnomah. 


Baker. 
Lake. 


Malheur. 
Multnomah. 


Douglas. 


Multnomah. 
Columbia. 


Marion. 


Multnomah. 
Various. 


Multnomah. 


Jackson and 
Josephine. 


Linn. 


Digitized by Google 


The Mineral Industry of 
Pennsylvania 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Pennsylvania Bureau of 
Topographic and Geologic Survey, Department of Environmental Resources, for col- 
lecting information on all nonfuel minerals. 


By L. J. Prosser, Jr., Arthur A. Socolow,? and S. W. Berkheiser, Jr. 


The value of nonfuel mineral production 
in Pennsylvania was $708.4 million in 1984, 
the highest total since the $721.7 million in 
1979. Pennsylvania continued as a leading 
domestic producer of cement, lime, and 
crushed stone. About 8% of the Nation’s 
cement, 10% of the lime, and. 6% of the 
crushed stone was produced in the State in 
1984. These commodities accounted for over 
four-fifths of the State's total value of min- 
eral production. 

The State's iron and steel industry re- 


corded a slight increase in production in 
1984 but remained depressed in comparison 
to the late 1970's. United States Steel Corp. 
(USS) and Bethlehem Steel Corp., in a joint 
effort, were awarded a $29 million research 
contract aimed at developing state-of-the- 
art technology in casting steel. 

The Pennsylvania Wilderness Act was 
signed into law, creating the State's first 
wilderness area in the 750,000-acre Alleghe- 
ny National Forest. 


Table 1.—Nonfuel mineral production in Pennsylvania! 


1983 1984 
Value Value 
Mineral Quantity (thou- Quantity (thou- 
sands) sands) 
Cement: 
Masonry- / thousand short tons. _ 262 $17,095 298 $20,849 
Portland- noe HOD A a a 8 0. 5,154 218,539 5,735 281,590 
CLAY act ELMO do- 916 4.311 963 4.050 
Gem stones 02 LLL LLL NA 5 NA 3 
ju RH ͤ Seah ies 8 thousand short tons_ 1,507 81,682 1,620 90,182 
Pad ee kad ny n ae 8 do- 22 628 24 693 
pang and gravel (construction) do *11,800 *52,000 14,472 64,285 
one: 
CCVͥft K es oa nee do- 51.523 226.948 56.200 2228000 
Dimension 2... do 53 5,799 e44 *6,001 
Zinc (recoverable content of ores, etc.)) — metric tons 16,792 15,322 M "p 
Combined value of clays (kaolin), mica (scrap), and sand and gravel 
GndustriaD |. = =, 3 „ ͤ o˙·¹0 es XX 12.812 XX 12.701 
Total S ER CIC M XX 635,141 XX 708.356 


8 


Estimated. NA Not available. XX Not applicable. 


„Production as measured by mine shipments, sales, or marketable production tincluding consumption by producers). 
Excludes kaolin; value included with Combined value figure. 
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Table 2.— Value of nonfuel mineral production in Pennsylvania, by county! 


(Thousands) 
r 
County mE m 6 
Adams $9,741 W Stone (crushed), lime, clays, mica. 
Allegheny. ..........- 17,377 W cement stone (crushed), clays, sand (industri- 
E al). 
Armstrong ö W $2,133 Stone (crushed), clays. 
Beaver n. 9,189 W Clays. 
Bedford lila 2) W Stone (crushed). 
Berks A C W W Cement, stone (crushed), clays. 
(Itn DE 2) 11.498 Stone (crushed). 
Bradford m 921 (3) 
Bucks 2:5. ee ee W 13,433 Stone (crushed), stone (dimension), clays. 
Butler... ee nae 17,140 W Lime, cement, stone (crushed). 
Cameron . W (3) 
( ( 912 (3) | 
Genie 18.672 34,290 Lime, stone (crushed). 
Chester W W SHORE (crushed), lime, stone (dimension), 
clays. 
Clearfield _____________ | W 154 Clays. 
Clinton ERE | 536 657 Stone (crushed), clays. 
Columbia W W Stone (crushed). 
Crawford 1.094 (3) 
Cumberland dd 923 4,189 Stone (crushed). 
Dauphin W 4,388 Do. 
Delaware 2) W Stone (crushed), stone (dimension). 
II §˙²§ͤ A ee (3) W Stone (crushed). 
Erne 2 ee ed i ee , 4, 096 59 Peat. 
Fayette x d 8,832 Stone (crushed). 
Forettdn ö W W Do. 
Franklin W W Do. 
Fulton W W Do. 
Huntingdon- nnn IN W W Sand (industrial), stone (crushed). 
Jefferson _~____________ W W Clays, stone (crushed). 
Juniata __-____________ 2) W _ Stone (crushed). 
Lackawanna ___________ W 1,097 Stone (crushed), peat. 
Lancaster! 973 W Stone (crushed), clays. 
Lawrence _____________ | 24,418 W Cement, stone (crushed), clays, peat. 
Lebanon W W Lime, stone (crushed). 
Lehigh... ......---- W W Cement, zinc, stone (crushed), stone (dimen- 
sion). 
Luzerne - ------------- W W Stone (crushed), peat. 
Lycoming W W Stone (crushed). . 
Renn W 92 Do. 
Mercer. 2,106 W Do. 
Mifflin, . n W Stone (crushed), lime. 
Monroe 1.115 W Stone (crushed), clays, peat. 
Montgomery ---------—- i W 22,355 Stone (crushed), lime, stone (dimension). 
Montoun rtr (3) W Stone (crushed). 
Northampton T 113,301 128,368 Cement, stone (crushed), stone (dimension). 
Northumberland 907 W Stone (crushed), clays. 
Perry 2o cite ee (23) W Stone (crushed). 
Piké oec m nde CES 101 W Do. 
Potter 5 ue etm (?) "m 
Schuylkill- ------------ W 919 Do. 
Snyder 2) W Do. 
Somerset 1.778 W Stone (crushed), clays. 
Susquehanna___________ W Stone (crushed), stone (dimension). 
NSS Less: W W _ Stone (crushed). 
Union -------------—- 65 W Stone (crushed), clays. 
Venango- -----------—- W W Stone (crushed), Sand (industrial). 
Warren ~-----------—- 2,499 (3) 
Wine W W Stone (crushed), stone (dimension). 
Westmoreland W i 10,005 Stone (crushed). 
Wyoming gg W 1 Stone (dimension). 
i RUN 14,604 46,214 Stone (crushed), lime, cement, clays. 
Undistributed! ^ | 152,924 294,458 
Sand and gravel (construction) XX *52,000 
Stone 
Crushed ___________- €200,900 XX 
Dimension r e5 033 XX 
Total 22e 160 1,329 635,141 


“Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 
! No production of nonfuel mineral commodities was reported for counties not listed. 
nd and dimension stone was produced; data not available by county. Total State values are shown separately 
under Stone.“ 
Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 
“Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 
Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Pennsylvania business activity 


1982" 1983 1984P 
Employment and labor force, annual average: 
hh DTE ec thousands. _ 11,879 11,889 11,901 
Total civilian labor force- ------------------—---—-—----—-——— do- 5,487 5,506 5,487 
Unemfejß wennn mm eee ee EE wu do- 599 650 499 
Employment (nonagricultural): 
III ͥͥͥ ͥͥͥͥͥͥͥ eee ee dcc ur ed do— 45.7 39.0 38.7 
Metal mining do- 2 2 NA 
Nonmetallic minerals except fuel do- 4.2 3.9 4.0 
õðè³-ẽ a uc rm DRE S EA EU ae cue do- 35.8 30.1 29.3 
Oil and gas extraction? __________.._-__________ ___- do- 5.4 4.8 NA 
Manufacturing totaaaallll“. nnn do—- 1,170.5 1,095.8 1,119.8 
Primary metal industries do- 143.3 120.4 118.3 
Stone, clay, and glass products _ - „ do- 51.4 48.7 48.9 
Chemicals and allied products _________________----_~- do_ ___ 59.2 58.1 58.7 
Petroleum and coal produetss _------ do- 16.4 14.8 12.8 
Construction ess do- 168.1 165.7 175.7 
Transportation and public utilities do- 249.0 239.7 246.3 
Wholesale and retail trade... lll „„ do- 978.8 994.1 1.032.8 
Finance, insurance, real estallſdadaa kk do 239.6 243.0 253.5 
SeFVICES o nc T——— a ae ee do- 1,046.0 1,073.2 1,108.3 
Government and government enterprises do... 682.5 673.7 672.0 
CJ]ſfſ ff ek ctu di eine do... 4,580.1 4,524.3 4,647.0 
Personal income: 
Toalson Ce Sean Re a PT Nec RE millions... $129,772 $136,023 $146,545 
PCC ON e Sect ] mm.dm tgs es Me E i ⁰⁰v·m E ee ee $10,925 $11,441 $12,314 
Hours and earnings: 
Total average weekly hours, production workers __________-__--_----- 38.4 39.2 40.2 
Mining (nonmetallic minerals, except fuels). l ) 42.5 43.4 44.6 
Total average hourly earnings, production workertrn $8.63 $8.95 $9.28 
Mining (nonmetallic minerals, except fuels — - --- --------------——- $8.81 $8.99 $9.34 
Earnings by industry: 
Farm incomes ocu EAD I ] et DLL e millions 8723 $636 $944 
lll ⁵ð d ⁰ 8 do- $88,552 . $92,665 $100,485 
Mining total. ðoZ-. M ence mieu eM a Le EL. do- $1,495 $1,262 $1,378 
Metal mining 2J222ͤ 8 do— $4 $5 (4) 
Nonmetallic minerals except flels___ ___________-__-_- do- $88 $87 $91 
S ue uc do- $1,182 W W 
Oil and gas extractiooůssssss do- $221 W W 
Manufacturing totaallll“!“ll _____ LLL do- $27,702 $21,208 $29,391 
Primary metal industriess do- $4,683 $4,025 $4,162 
Stone, clay, and glass products _____________________~- do- $1,275 $1,284 $1,358 
Chemicals and allied products ______________________ do ... $1,746 $1,861 $1,999 
Petroleum and coal produets ss do— $747 $725 $716 
Construction um ces ͥ ͥ Usu eds es do- $4,284 $4,561 $4,976 
Transportation and public utilities |. m do. ... $6,863 $7,146 $7,581 
Wholesale and retail trade . .  .. ~_~_____________ Lie do- $13,303 $14,148 $15,404 
Finance, insurance, real estate do- $4,691 $5,319 $5,876 
S ² ³˙·Ü1wic9 mt ⁰yd xd r eure IS UR do- $17,732 $19,741 $21,885 
Government and government enterprises do. ___ $12,254 $13,039 $13,729 
Construction activity: 
Number of private and public residential units authorized 22,271 33,508 36,770 
Value of nonresidential construetionnnn millions_ _ $1,560.2 $1,744.3 $1,955.3 
Value of State road contract awards do... $275.0 $298.0 $94.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons. _ 2,310 2,417 2,686 
Nonfuel mineral production value: 
Total crude mineral valb-tUu—uũu millions_ _ $601.3 $635.1 $708.4 
Value per cápita- AZ/ 8 l $51 $53 $60 


PPreliminary. "Revised. NA Not available. W Withheld to avoid disclosing company proprietary data. 

! Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 

?Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Pata may not add to totals shown because of independent rounding. 

*Less than 1/2 unit. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Total value of nonfuel mineral production in Pennsylvania. 


505 


THE MINERAL INDUSTRY OF PENNSYLVANIA 


— ——ů— ——— —-—-— 7 — „ 
, LON 9 am 32 7 / | x We 3 E 
Pat v d AN sas 1 m y i / ooo | / \ maap | 
ieiudjepeyug J  3«v^v*3c j "X M. SOY 1. . / ‘ j / Naas — 
y" S 7 i 4019 $9] Mm \ „ worms 7 7 Ü ri 
— mmm | ae n N v t XA | TS peek | 
I. „nn T eee N -I y ES | awans / w 
M LEUR 3 de Sofa * / N — / e : 
ds sj ^" W bow E d OWvwaemno y Š + | " 5 2 8 | 
b i -— —-- $ — er Von - o ZÀ 
b Š . Ne KA A / , . ? — 
NE / OoHn8asiBBvH , / E s 
S tuono . . ke} — 8 i e». m ^] / / u í RC 8 ( oo N, 
ni ^M EN d N vun © J v p! baue > — 
Á N mant lug 7 d / = , | 
C 1 n x’ / Sin vane (o 7 f / N ’ (5S 
Y^^3 lad — -— a „ J / / . _f =| 
u,, ? Y aX a c i j S | waAwee 
vog L SA rem, qms F i 
seg o Sanvnivow A « 2e * } pos ET »p- s P | vNYIONI í uan | 107 N d 
„ 2 | N, "— / TL e — o —— ——.— aeS / p eed I | | e | 
v > Pd: M EN uno: | ) Ze à 3H1N3) 7 c L- AM „| sue ense? MN 
^ \ ‘ NONE CN — EROR | NOSAR i : 4 — 
rd ` | vemmoo | ` F. N, A l ] Á ' 1 i 5 
; y--7 - W/E. 0S «X bo / 2 912 i + | 
Aen D TA I de | 
— n L P 
A l Ed a Sf. / d ii 8 iud / i eccl p | — | 
* x cu D e: 37 GE NYAImns n Y | ic] x3 e) t et ODNYN3A | aa | 
A 7 | pwed DS non / \ „ | . | Pn scu 
\ / | / j NS UNE — anand n — | 
* 55 | | | | T | 
i n | | | 
e nan | VNNYH3hOSnS | —— | | | | | 
N | j \ Wou | d3110d H NYDON | NINN 


"e£rugA[Ásuugg ur samni[eoo[ 3uronpoud [egouru jedpuud—'z ind: 


suo d feeuiu jo uonenuoduoõo 


ued ouz U2 188g Wed 

yoodes, da BOIN BIJN 

euojspues eg euo}sewr $7 
en pue pues 5$ Ah Avid 


sjoquidg 1030ujN 


VE | | | | | = 


506 


Legislation and Government Pro- 
grams.—In 1984, the Surface Mining Con- 
servation and Reclamation Act (SMCRA) 
was amended (House Bill 1176) to provide 
separate requirements for the State’s non- 
coal mining industry. Previously, all mining 
activities in Pennsylvania were included in 
a single surface mining law. The amend- 
ment essentially differentiates the require- 
ments for reclamation and contouring be- 
tween coal and noncoal mining operations 
as provided in Subchapter E, Surface Non- 
Coal Mining Operations, Section 77.102 of 
the SMCRA. 

Public Act 158 (Senate Bill 1309) amended 
State reclamation regulations to allow coal 
operators to re-mine abandoned sites with- 
out responsibility for previous water pollu- 
tion. The legislation was expected to result 
in the mining of an estimated 300 million 
short tons of coal and provided a $75 million 
savings in reclamation costs. In 1984, the 
State received $44.3 million in abandoned 
mine reclamation funds from the Federal 
Office of Surface Mining. 

Federal legislation concerning Pennsylva- 
nia in 1984 included enactment of the Penn- 
sylvania Wilderness Act creating the 
State's first wilderness area in the 750,000- 
acre Allegheny National Forest. The law 
prohibits all oil, gas, mineral, and timber 
development in a tract of about 9,800 acres 
and authorized $2 million for purchase of 
oil, gas, and mineral rights in the wilder- 
ness area. The act also designated about 
29,000. acres of the forest as a National 
Recreation Area, which allows limited de- 
velopment subject to environmental safe- 
guards. 

Also approved by the U.S. Congress was 
$42 million in funding for relocation of 
residents in Centralia and Bynersville in 
northeastern Pennsylvania. Underground 
coal mine fires have been spreading in the 
area since 1962 causing health and safety 
problems. 

Unresolved at yearend was a proposal in 
the U.S. Congress to sell the federally own- 
ed Consolidated Railroad Corp. (Conrail) to 
private interests. About 15,000 Pennsylva- 
nians are employed by Conrail, nearly 40% 
of the company’s work force. Also, about 
28% (4,014 miles) of the railroad’s system is 
in the State. The State’s steel, coal, and 
other mineral producers heavily dependent 
on rail transportation were concerned that 
the sale could result in abandonment of 
some routes and reduce competition in the 
Bast affecting freight rates. 
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The Pennsylvania Bureau of Topographic 
and Geologic Survey’s mineral resources 
program completed a number of reports, 
including 1 on the geology and mineralogy 
of 55 copper-uranium occurrences in Ly- 
coming and Sullivan Counties.“ High-purity 
silica sources from 9 Paleozoic formations 
and 6 quartz veins were sampled, chemical- 
ly analyzed, and described from 30 locations 
in 14 counties in central and eastern 
Pennsylvania The geology, mineralogy, 
mining, and milling of slate in Pennsylva- 
nia was summarized. The State's slate 
industry produced flagging, flooring tiles, 
blackboards, roofing structural slates, and 
was the only U.S. producer of electrical and 
billiard slates in 1984. 

Fetid barite occurrences from 11 locations 
were discovered and described in western 
Berks County. The host rock was a black 
shale of Cambro-Ordovician Age known as 
the Hamburg sequence.“ A modern account 
of the brickmaking process at Watsontown 
in Northumberland County was described.* 
In addition, a kaolinitic white clay occur- 
rence having medium- and high-duty refrac- 
tory potential, as well as structural clay 
product potential, was discovered in Berks 
County.? The only active aggregate produc- 
er mining both sedimentary and crystalline 
rocks in the Reading Prong was described. 
This operation mined a quartzite that was 
the only Pennsylvania Department of 
Transportation-approved bedrock source 
that met the highest skid resistance level 
for bituminous surfaces in southeastern 
Pennsylvania. 

Continuing Survey projects included in- 
vestigations on the distribution and uses of 
carbonate rocks, compilation of a directory 
of nonfuel mineral producers, a summary of 
the State’s clay and shale mining industry 
in relation to construction markets, and a 
study of the petrologic and geographic dis- 
tribution of uranium and thorium mineral- 
ization for the Reading Prong in eastern 
Pennsylvania. Reports on these projects 
were expected to be completed in 1985. 

Also during the year, the U.S. Geological 
Survey evaluated a Noril’sk-type model for 
platinum-group mineralization associated 
with Jurassic diabase sheets. 

Federal programs included ongoing 
health and safety research at the U.S. 
Bureau of Mines Pittsburgh Research Cen- 
ter. Demonstrated during the year was a 
new, more cost-effective method for treating 
acid mine drainage. Total capital cost for 
the new system was estimated at one-fifth 
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of conventional systems based on prelimi- 
nary tests. 1 The Bureau also allocated 
funds to the Mining and Mineral Resources 
Research Institute at Pennsylvania State 
University. This was designed to encourage 
the training of engineers and scientists in 
mineral-related disciplines. 

The U.S. Department of Energy awarded 
a $33.7 million contract to KRW Energy 
Systems Inc. for development of a program 
in advanced coal gasification technology. 
The 32-month program will be conducted at 
KRW's facility in Madison, Westmoreland 
County, and focus on efficiently designing a 
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system that produces environmentally 
clean gaseous and liquid fuels. 

Federal- and industry-funded research ef- 
forts focused on clean energy technology. At 
the Homer City Generating Complex in 
Indiana County, three 600- to 650-megawatt 
pulverized coal-fired generating units, a 


‘state-of-the-art analytical coal laboratory, a 


1,200-ton-per-hour coal cleaning technology 
plant, and a coal cleaning test facility were 
utilized in determining how different coals 
react to various cleaning processes and in 
studying ways of improving coal cleaning 
processes. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


In this section, nonfuel mineral commodi- 
ties that were mined in Pennsylvania in 
1984 are discussed. Quantity and value data 
for these commodities are given in table 1. 
Traditionally, cement and lime data are 
also presented in table 1. The State ranked 
ninth nationally in value of mineral produc- 
tion in 1984. 

Other industrial minerals manufactured 
or processed in Pennsylvania from raw 
materials mined out-of-State or imported 
included graphite, gypsum, perlite, pyro- 
phyllite, quartz crystal, slag, sulfur, sulfuric 
acid, and vermiculite. The combined value 
of these commodities was $97.2 million. 

Cement.—Shipments in 1984 increased 
for the second consecutive year and improv- 
ed nearly 1 million short tons compared 
with 1982 levels. The cement industry's 
performance in Pennsylvania reflected 
strong demand in the housing, highway, 
and commercial construction sectors. The 
housing market began to rebound in 1983, 
as interest rates declined and stabilized, 
increasing demand for cement for use in 
concrete foundations and floors. A shift in 
the economy in the Northeast toward more 
service, financial, and defense-related in- 
dustries, as heavy manufacturing declined, 
spurred office building and commercial con- 
struction. Reconstruction of the interstate 
highway system also boosted cement sales 
in the eastern part of the State. | 

Cement data for Pennsylvania are divid- 
ed into two districts: eastern Pennsylvania, 
which is all counties east of the eastern 
boundaries of Potter, Clinton, Centre, Hun- 
tingdon, and Franklin Counties; and west- 
ern Pennsylvania, which is all other coun- 
ties in the State. In 1984, the State's nine 
eastern plants produced 4.5 million tons of 


portland cement utilizing about 8895 of 
capacity. The State's four western plants 
produced about 1.3 million tons of portland 
cement utilizing about 55% of capacity. 

During the year, Keystone Portland Ce- 
ment Co., Bath, was acquired by Giant 
Portland Cement Co., Columbia, SC. Giant 
Portland obtained 51% of Keystone's out- 
standing shares under a merger agreement 
valued at $15 million. Keystone's annual 
production capacity is 600,000 tons. ! 

Coplay Cement Manufacturing Co. ac- 
quired Louisville Cement Co.'s two plants in 
Logansport and Speed, IN, for about $112 
million. Coplay, a subsidiary of Société des 
Ciments Francais (SCF), operated a 1.1- 
million-ton-per-year-capacity plant in Naza- 
reth, PA, and a  400,000-ton-per-year- 
capacity plant in Frederick, MD. The acqui- 
sition doubled SCF's annual capacity in the 
United States to about 3 million tons. SCF 
operated 15 plants in France with a total 
annual capacity of 10 million tons." 

Fuller International Inc., Bethlehem, PA, 
signed a 10-year contract with China to 
develop that country’s cement technology. 
About 60% of China’s cement production is 
from small plants with an average annual 
output of about 20,000 tons. The agreement 
with Fuller included plans to modernize 
plants, improve cement quality, conserve 
energy through use of more efficient ma- 
chinery, and lower operating costs, particu- 
larly at the smaller plants. 

Clays.—Production of clay and shale in- 
creased in 1984, ending a period of five 
consecutive years of decline. Demand, pri- 
marily from the cement industry, resulted 
in reversing the downward trend. 

Although output improved in 1984, the 
State’s clay industry remained depressed in 
comparison with that of the 1970’s. In 1973, 
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In 1984, Pennsylvania's total cement manu- 
facturing production capacity was 7.5 mil- 
lion tons and clay used in manufacture 
totaled about 85,000 tons. 


a 10-year record high 3 million short tons of 
clay and shale was produced. Also, about 
225,000 tons of clay was used in production 
of about 8.6 million tons of portland cement. 


Table 4.—Pennsylvania: Clays sold or used by producers, by use’ 


(Short tons) 

Use 1983 1984 
nnn, ces up ce LL d ect Ele c. eut 47,002 ,000 
FFP - / cs he x P oe ns A te 723,576 761,237 
Firebrick, blocks and shapes _ _ - _ - - - -- -- ---------- ------------- 24,918 15,524 
Fenn... ³ d EU iL SELLE E 22,631 24,220 
Mortar and cement, refractorerrrr „„ 10,993 38,812 
Portland and other cement mere 51,429 85,107 
Tile: Drain, quarry, structural- - - - -----------------------—-----—— 31,929 31,120 
Other? ____________ E PUDE A E PC M 4,031 2,935 
Exports: Mortar, cement, other refracetoreeer!!!kk „„ 260 D 

Total ———— M— —————— VOU OPEP ts 916,224 962,955 


lExcludes kaolin. 


2Includes paint, lightweight aggregates, highway surfacing, and structural concrete. 


Gem Stones.—Mineral specimens and 
semiprecious gem stones were collected by 
rockhounds and mineral dealers. Estimated 
value in Pennsylvania in 1984, was $5,000. 

Lime.—Output increased slightly in 1984, 
primarily reflecting a similar gain by the 
State's steel industry. About 50% of the 
lime manufactured in the State was used in 
basic oxygen furnace and electric steelmak- 
ing. Most of the State's lime was produced 
in the southeastern part of the State. 

Warner Co., one of the State's leading 
producers, continued operating the nearly 


depleted underground Bell Mine in Belle- 
fonte. A nearby open pit limestone quarry 
was developed to supplement kiln feed and 
was expected to eventually replace the un- 
derground mine. Toward yearend, the firm 
laid off one-half of its employees, citing a 
slower than expected improvement in sales 
to the steel industry. About 40% of War- 
ner's output was consumed by the steel 
industry. Sales increased for environmental 
uses, such as sulfur removal from stack 
gases, mine and plant acid water neutraliza- 
tion, and sewage treatment. 


Table 5.—Pennsylvania: Lime sold and used by producers, by use 


Use 


Steel, basic oxygen furnace____________________ 
Steel, electric - - - - - - -------------------——- 


Sewage treatment |. Bi id Be E ees 


Acid water neutralization (mine or plant? vv 
Water purification. _______________________- 
Steel, open- heart 
Paper and puulunsssss-ß-zzz ss s ER 
Sie), 
Metallurgy, other _________________________ 
Other isnt Dy a ee e Se it e E 


1983 1984 
Quantity Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 
492,517 $24,350 545,086 $27,614 
223,111 11,085 222,613 10,960 
153,594 8,267 180,399 9,827 
93,681 5,130 97,379 5,827 
84,576 4,694 89,830 5,169 
39,439 1,955 W W 
21,388 1,020 30,259 1,482 
18,907 1,230 20,245 1,381 
1,415 W W W 
318,130 23,951 433,832 21,862 
1,506,758 81,682 1,619,703 90,182 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 

Includes alkalies, animal and human food, briquetting (1984), desiccant (1984), explosives (1984), fiberglass (1984), 
glass, oil well drilling, other ore concentration, manganese, mason's lime, other chemical and industrial uses, paint, 
petroleum refining, refractories, sand lime brick, silica brick, soil stabilization, sugar refining, sulfur removal from stack 


gases, tanning, wire drawing, and uses indicated by symbol W 


Mica.— Gross Mineral Corp. mined mica 
(sericite) from an open pit near Fairfield in 
Adams County. The material was processed 
at a plant in Aspers for use as an extender 
and filler. 

Peat.—In 1984, seven companies reported 


peat production. Most of the output came 
from Lackawanna, Luzerne, and Monroe 
Counties in the northeastern part of the 
State. 

Sand and Gravel.—Construction. —Con- 
struction sand and gravel production is 
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surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Output of sand and gravel increased for 
the first time since 1978, reflecting improv- 
ed conditions in the construction industry. 
In 1984, sand and gravel was mined from 
136 pits with the 20 largest accounting for 
50% of the State's production. Permits to 
mine a total of about 16,000 short tons per 
day of sand and gravel in Beaver, Bucks, 
Franklin, and Wyoming Counties were 
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pending with the State’s Department of 
Environmental Resources (DER) for four 
companies at yearend.. | 

Allegheny, Armstrong, and Beaver Coun- 
ties accounted for about 23% of Pennsylva- 
nia's production and nearly 30% of the 
value of production, primarily because of 
strong demand from the Pittsburgh market. 
Much of the high-quality aggregate was 
dredged from the lower Allegheny River. 
Also indicative of that area's market, was 
an average unit price of $5.63 per ton, f.o.b. 
plant, for the three counties compared with 
an average price of $4.09 per ton for the 
remainder of the State's production. 


Table 6.—Pennsylvania: Construction sand and gravel sold 
or used in 1984, by major use category 


Concrete 


Includes road and other stabilization (cement). 
2Includes roofing granules and other unspecified uses. 


e ß 
Plaster and gunite sands ______________________ 
Concrete products „~ - ----------------------——- 
Asphaltic concrete 444„ 
Road base and covering) 
END xr n x ĩͤ UE 
Snow and ice control. - - -------------------——-— 
Other? ---------------------------—---—— 


uantity Value Value 
(thousand (thou- per 
short tons) sands) ton 
. M dee 4,240 $21,029 $4.96 
UH E e ERE 358 1,741 4.87 
T 322 1,687 5.23 
S | 1,443 6,997 4.85 
553 1.473 5,839 3.96 
FEN USC UE 539 2,044 3.79 
F 215 891 4.14 
F 5,881 24,051 . 4.09 
3 P Sek SG 314,472 64,285 4.44 


3Data do not add to total shown because of independent rounding. 


During the year, an attempt by local 
officials to halt mining of sand and gravel in 
Mount Bethel, Northampton County, failed, 
but the effort was expected to continue in 
1985. Stabler Co. Inc, the State's fifth 
leading producer, purchased a 28-acre site 
from Alpha Portland Cement Co. in 1983. 
The sales agreement included transfer of a 
permit from DER to mine sand and gravel 
at the site. Toward yearend, local officials 
appealed a county court decision that al- 
lowed mining, contending that mining vio- 
lated zoning regulations. 

In another action affecting one of the 
State's leading producers, the DER decided 
to evaluate permits for dredging operations 
on a case by case basis. Previously, com- 
pliance with standards on the amount of 
solid particles contained in waste water was 
required. The ruling allowed Davison Sand 
& Gravel Co. to continue operating the 
dredge Allegheny. The vessel is Pennsylva- 
nia's only dredge that processes riverbed 
material onboard and has been on operation 
for over 50 years on the Allegheny River. 
Until the ruling, Davison, which employed 


about 400 workers in 1984, was in violation 
of the standards and was expected to be 
shut down in 1985. The dredged material 
was used primarily for concrete aggregate. 

Another of the State's dredging operators 
and major producers, Glacial Sand & Gravel 
Co., began using a high-pressure spray and 
gravity separation equipment to remove 
coal, wood, and other materials common in 
gravel deposits from the Allegheny River. 
The plant in Bridgeburg has the capacity to 
process about 375 tons of material per hour 
year-round." 

Industrial.—Production of industrial 
sand decreased 13% in 1984 compared with 
that of 1983. Three companies, one each in 
Allegheny, Carbon, and Huntingdon Coun- 
ties, accounted for the output. More than 
one-half of the industrial sand produced 
was used in glass container manufacture. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 
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Crushed.—Output in 1984 increased 9% 
in response to demand from the construc- 
tion industry. During the year, a compro- 
mise was reached between J. M. Brenner 
Co. and local residents concerning reopen- 
ing a limestone quarry near Lancaster. The 
agreement limited mining to 200,000 short 
tons per year for 4-1/2 years, and reclama- 
tion, blasting, and bonding procedures were 
detailed. 

Warner Co.'s expansion plans for its Ce- 
dar Hollow Quarry near Devault in Chester 
County were approved by the DER, allow- 
ing the company to increase its 102-acre 
mining site by an additional 47 acres. The 
approval was conditional on Warner con- 
ducting water quantity and quality meas- 
urements and also stipulated that Warner 
must restore or replace any public or pri- 
vate water supplies that are contaminated 
or diminished by the quarry operation. The 
quarry, from which an average of about 
4,000 tons per day of dolomite was mined, 
has been in operation since 1899. 

Hempt Bros. Inc. continued efforts to 
obtain local approval for opening a 400,000- 
ton-per-year limestone quarry near Allen 
with reserves at that capacity for 32 years. 
The quarry plan opposed by a residents 
group was approved by local officials but 
appealed by the group to Cumberland Coun- 
ty Court. Hempt Bros., originally expected 
to begin mining in September 1984, must 
also receive a DER permit after local ap- 
proval. 

Permits to mine about 4,300 tons of crush- 
ed stone per day in Fayette and Lackawan- 
na Counties were pending with DER for two 
companies at yearend. 

Dimension.—Sandstone, slate, and gran- 
ite (diabase) were quarried. Most of the 
output of 44,000 short tons was produced in 
the eastern part of the State. Primary uses 
were for irregular-shaped stone, flagging, 
cut stone, and roofing slate. A new flagstone 
quarry in Somerset County, with a proposed 
production of about 400 tons per year, w 
in permit review by DER. | 


METALS 


Metal mining in Pennsylvania ceased in 
1983 with the closing of the underground 
zinc mine at Friendsville. Commodities 
discussed in this section are processed from 
materials received from both foreign and 
domestic sources. Production and value da- 
ta for these commodities are given if avail- 
able. The value of nonfuel mineral pro- 
duction in Pennsylvania of $708.4 million 
in 1984 includes only the commodities 
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discussed in the Nonmetals' section. 

Abrasives.—Three companies in western 
Pennsylvania manufactured metallic abra- 
sives and steel shot and grit. Nationally, the 
State ranked first in production and oper- 
ated 4 of the 12 plants in the United States. 
Silicon carbide, an artificial abrasive, was 
manufactured by one company in south- 
western Pennsylvania. 

Beryllium.—Brush Wellman Inc. an- 
nounced a 3-year, $57 million expansion 
program to double manufacturing capacity 
of beryllium-copper strip. About $12 million 
was for two additional mill hardening fur- 
naces and improvements to existing equip- 
ment at the company’s Reading finishing 
facility. The expansion reflected a continu- 
ing growth in beryllium-copper demand 
from the electronics industry.“ 

Also in Reading, the Cabot Berylco Div. of 
the Cabot Corp. manufactured beryllium- 
copper strip and beryllium alloys. Cabot 
and Brush Wellman are the Western 
World's only beryllium-copper producers. 

Ferroalloys.—In 1984, the State's ferroal- 
loys industry reported production of 7,682 
short tons valued at $32.6 million. The 
strong U.S. dollar, relative to foreign cur- 
rencies, and low-priced imports continued 
to force ferroalloy producers to lower prices. 
Indicative of that trend in Pennsylvania 
was a comparison with 1980 output of 6,823 
tons valued at $92.6 million; production in 
1984 increased 13%, and value declined by 
$60 million. A slight measure of improve- 
ment in prices was indicated in October 
when Reading Alloys Inc., Robesonia, in- 
creased vacuum grade  ferrocolumbium 
prices to $17.70 per pound, f.o.b. plant.“ 
Reading was one of five domestic producers 
of ferrocolumbium. 

Iron and Steel.—In 1984, shipments of 
pig iron totaled 7.6 million short tons 
valued at $1.6 billion, up slightly from 1983 
levels as was steel production, which totaled 
14.4 million tons. Nationally, the State 
ranked third in both, accounting for 15% of 
the pig iron shipments and 16% of the steel 
production. Since 1979, the State's pig iron 
and steel shipment levels dropped 11.5 mil- 
lion tons and 13.8 million tons, respectively. 

Plant closings and company restructuring 
during the past 5 years severely affected 
employment in the Pittsburgh area, which 
includes Allegheny, Beaver, Washington, 
and Westmoreland Counties. A decline of 
06,200 jobs since the prerecession peak of 
90,000 workers in 1979 left basic steel manu- 
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facturing employment in the area at an all- 
time low of 33,200 at yearend.'* Nationally, 
for the same period, steel employment de- 
clined from 570,000 to 343,000 or by about 
40%. In the Pittsburgh area, employment 
declined 62%. 

In 1984, about 26 million tons of foreign 
steel was sold in the United States, which 


accounted for about a 26% share of the 


domestic market. Steel industry demands 
to reduce imports were addressed in Sep- 
tember when the Federal Government 
announced a 5-year bilateral agreement 
program to restrict imports of certain types 
of steel. Through this program, agreements 
with foreign steel-producing countries were 
initiated to restrict imports of finished steel 
to 18.5% of the U.S. market. 

USS continued restructuring its Monon- 
gahela Valley (Mon Valley) operations in 
southwestern Pennsylvania, shutting down 
two blast furnaces and a basic oxygen proc- 
ess furnace at its Duquesne plant. At the 
Clairton Coke Works, three of eight coke 
batteries were indefinitely shut down, elim- 
inating 2,400 tons of coke production per 
day. The five operating batteries have about 
a 5,000- to 6,000-ton per day production 
capacity. USS also idled the coke batteries 
at its Fairless Coke Works in Bucks County. 
Coke for the Fairless Works was then sup- 


plied from Clairton. 


In May, USS closed its Johnstown found- 
ry operations after union members voted 
against contract concessions. The operation 
was purchased by local investors and re- 
named The Johnstown Corp. with partial 
production resuming in July. Also during 
the year, USS resumed rebuilding a blast 
furnace at the Edgar Thomson Works. The 
$81 million project had been suspended in 
1982 and was the first major investment in 
the company’s Mon Valley operations since 
that time. At yearend, employment at the 
Mon Valley operations, which comprised 
the bulk of USS steelmaking capacity in 
Pennsylvania, was about 5,050 with 11,200 
workers laid off. 

In an effort to aid unemployed steel- 
workers, USS and the United Steelworkers 
of America Union implemented a $4 million 
assistance program. Job search assistance 
and counseling was offered at centers in 
Pittsburgh, Fairless Hills near Philadel- 
phia, Gary, IN, South Chicago, IL, and 
Cleveland, OH, for an estimated 10,000 
dislocated workers. 

USS and Bethlehem Steel joined in a 5- 
year, $33 million project to develop a proc- 
ess to directly cast l-inch-thick slabs rath- 
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er than 10-inch slabs produced with conven- 
tional casters. Thin slab casting was ex- 
pected to result in $45-per-ton savings pri- 
marily because of reduced energy costs 
along with lower operating and equipment 
costs. About $29 million of the funding was 
provided by the U.S. Department of Energy, 
which was entitled to receive a return of 
one and one-half times its original invest- 
ment if the technology is developed and 
marketed.!? 

Bethlehem Steel's restructuring plans in- 
cluded an $18 million expansion of its rail 
mill in Steelton. The plan was approved 
near yearend after union workers accepted 
a manning and work assignment agreement 
expected to reduce plant employment from 
about 2,600 to 2,000. The expansion at the 
Steelton plant, which is one of three domes- 
tic rail operations, would increase rail ca- 
pacity by 5096 to 450,000 tons per year and 
add the capability to produce rail in excess 
of 80 foot lengths. Bethlehem Steel also 
began a $50 million modernization project 
at its 48-inch structural mill at Bethlehem. 
At that mill, ingots are reduced into struc- 
tural shapes such as I-beams used in con- 
struction. The project, which was expected 
to take 2 years to complete, was approved 
after union members agreed to negotiate 
revisions in work practices and work crews, 
both of which would reduce the work force. 
An agreement between Bethlehem Steel 
and Abex Corp., a subsidiary of IC Indus- 
tries Inc., resulted in reopening steelmak- 
ing facilities in Somerset County. At mid- 
year, Bethlehem Steel began purchasing a 
minimum of 10,000 tons of ingots monthly 
from Abex for finishing at its Johnstown 
bar, rod, and wire plant. The Abex facility 
had been closed since 1981. 

LTV Steel Co. was formed through the 
merger of Jones & Laughlin Steel Corp., a 
subsidiary of LTV Corp., and Republic Steel 
Corp. The company indefinitely idled its 
Pittsburgh Works at midyear after reopen- 
ing in January. Also idled was the firm's 
welded tube mills at the Aliquippa Works. 

Titanium.—A. Johnson Metals Corp., 
Lionville, ceased production of ferrotita- 
nium late in 1984, citing a competitive 
disadvantage because of low-priced imports. 
However, it continued to be a supplier of 
titanium scrap and produced as-cast tita- 
nium slab from scrap at its electron-beam 
furnace melting facility in Morgantown. In 
addition, this company became the exclu- 
sive agent for sales of calcium metal gran- 


ules produced by Extramet Industries S.A. 
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of France. Calcium metal is an additive in 
steelmaking for final deoxidation, desulfur- 
ization, and inclusion shape control. 
Zinc.—Zinc mining in Pennsylvania 
ceased in 1983 with the closing of the 
Friendsville Mine. St. Joe Minerals Co., a 
subsidiary of Fluor Corp., the largest U.S. 
zinc smelting company, continued operating 
its 91,000-short-ton-per-year electrothermic 


zinc smelter at Monaca, PA. Zinc concen- 


trates were shipped from St. Joe's Balmat 
and Pierrepont Mines in New York. The 
company also produced zinc oxide. 

Zinc oxide was also produced by The New 
Jersey Zinc Co. Inc. at its 82,000-ton- 
capacity plant in  Palmerton. Output 
dropped in 1984, primarily because of a 3- 
week strike by union workers at New 
Jersey Zinc's Sterling Mine in New Jersey. 


5 Mineral Officer, Bureau of Mines, Pittsburgh, 


2State geologist, Pennsylvania Bureau of Topographic 
. and Geologic Survey, Department of Environmental Re- 
sources, Harrisburg, PA. 


3Economic geologist, _ Pennsylvania Bureau of Topo- 


graphic and logic Survey, Department of Environ- 
mental Resources, Harrisburg, PA. 
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Table 7.— Principal producers 


Commodity and company Address Type of activity County 
Abrasives (manufactured): | 
Durasteel Abrasives o 2601 Smallman St. Plant Westmoreland. 
Pittsburgh, PA 15222 
Ervin Industries Inks - Box 1168 ics dO ceu Butler. 
Ann Arbor, MI 48106 
PangbornCo ----------------—- Etna St. Lir cte Do. 
Butler, PA 16001 
Satellite Alloy Cors | ae ae Industrial Park ___ do ... Allegheny. 
| ox 171 
Springdale, PA 15144 
Cement: 
Hercules Cement Co... Center St. Plant and Northampton. 
Stockertown, PA 18083 quarry. 
Lone Star Industries Inc .. Wood & Prospect St. Plant Do. 
Box 270 
Nazareth, PA 18064 
National Gypsum Co 501 Hokes Mill Rd. ie Berks. 
York, PA 17404 
Société des Ciments Francais Tour Générale, Quartier Plants and Lehigh and 
Villon Cédex 22 quarries. Northamp- 
€ 192088 Paris, La Défense ton. 
France 
Clays and shale: 
Glen-Gery Corp... Box 1542 Pits and plant Adams, Berks, 
Reading, RA 19603 Northumber- 
land, Union, 
York. 
Hanley Brick Inc- ---------- 11 Pickering St. Pit 224222 Jefferson. 
Brookville, PA 15825 
McAvoy Vitrified Brick Coo Phoenixville, PA 19460 Pit ———— Chester. 
Medusa Corp __________-_~- Box 5668 Bite Lawrence. 
Cleveland, OH 44101 
Watsontown Brick Co... Box 68 C Northumber- 
Watsontown, PA 17777 land. 
Graphite (manufactured): 
Airco Speer Carbon Co 800 Theresia St. Plant Elk. 
St. Marys, PA 15857 
Keystone Carbon Co... 1935 State St. scd. o Elk. 
St. Marys, PA 15857 
The Stackpole Corp --------- St. Marys, PA 15857 | Bete MOO ete Elk. 
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Table 7.—Principal producers —Continued 


Commodity and company 


Lime: 
Bethlehem Steel Corp.! |. 


Marblehead Lime Co |... ... ..... 
Mercer Lime & Stone o 
Warner Co____________________ 


Peat: 
Corry Peat Products o 


Gouldsboro Wayne Peat Coo 

Hyponex Corr 

Lake Benton Peat Moss 
Perlite (expanded): 

5 Block Chemical Co., Therm-O-Rock 

iv. 

Pennsylvania Perlite Cord 

World Industries In 
Sand and gravel: 


Construction: 
Davison Sand & Gravel Co 


WarnerCo. ________________ 


Industrial: 
McCrady Inc 


Pennsylvania Glass Sand Cor 


Slag— Iron and steel: 
Dunbar Slag Coo 


Standard Slag Coo 
Stone: 
Crushed: 


The General Crushed Stone Co., 
a subsidiary of Koppers Co. Inc. 


New Enterprise Stone & Lime Co. Inc_ 


Dimension: 
H. Dally & Sons Ine 


Delaware Quarries ___________ _ 
Media Quarry Co_____________ 
Pennsylvania Granite Cor 


Sulfur (recovered): 
Atlantic Richfield Co _____________ 


United States Steel Cork 


Vermiculite (exfoliated): 
W. R. Grace & co 


Address 


Martin Tower 
Bethlehem, PA 18016 
300 West Washington St. 
Chicago, IL 60606 

525 William Penn Pl. 
Pittsburgh, PA 15219 
Yellow Springs Rd. 
Devault, PA 19432 


515 Turnpike Rd. 

Corry, PA 16407 

Box 68 

Gouldsboro, PA 18424 
2013 South Anthony Blvd. 
Fort Wayne, IN 46803 

622 South Blakely St. 
Dunmore, PA 18512 


Pine St. 

New le, PA 15067 

Box 200 

Lehigh Valley, PA 18001 
Lancaster, PA 176088 


3d Ave. and 4th St. 
New Kensington, PA 15068 


4800 Grand Ave. 
Pittsburgh, PA 15222 
Box 1022 

Kittanning, PA 16201 
Box 3188 

Wescoville, PA 18106 


699 Bristol Pike 
Morrisville, PA 19067 


Box 11566 

Pittsburgh, PA 15238 

Box 187 

Berkeley Springs, WV 25411 


Box 666 

Sharon, PA 16146 

1200 Stambaugh Bldg. 
Youngstown, PA 44503 


Box 231 
Easton, PA 18042 


R.D. 3 
New Enterprise, PA 16664 


Railroad Ave., Box 27 
Pen Argyl, PA 18072 
Route 32 

Lumberville, PA 18933 
131 East 2d St. 

Media, PA 19063 

Box 510 

St. Peters, PA 19470 


3144 Passyunk Ave. 
Philadelphia, PA 19145 
400 State St. 

Clairton, PA 15025 


62 Whittemore Ave. 
Cambridge, MA 02140 


Type of activity 


Plants and 
quarries. 
Plant and 


Plant, mine, 
quarries. 


Dredge and 
pit. 

Dredge, pit, 
plant. 

Lc BAO? cc 


Pits and 
plants. 


Pit and plant 
Quarries and 


plant. 
zc, c 


Quarries and 
plants. 


cox cie cin 


Quarries and 
mills. 

Quarry __ _ _ 

nuoc 


____do ... 


Refinery _ _ _ 
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County 


Adams and 
Lebanon. 
Centre. 


Butler. 


Centre and 
Chester. 


Erie. 
Lackawanna. 
Monroe. 


Lackawanna. 


Washington. 


Lehigh and 
York. 
Lancaster. 


Armstrong and 
Westmore- 
land. 

Allegheny and 
Beaver. 

Armstrong. 


Bradford and 
Northamp- 
ton. 

Bucks. 


Allegheny. 


Huntingdon. 


Mercer. 


Cambria. 


Berks, Bucks, 
Chester, 
Clinton, 
Columbia, 
Dauphin, 
Delaware, 
Lancaster, 
Montour, 
Tioga, 

York. 

Adams, 
Bedford, 
Blair, 
Cumberland, 
Franklin, 
Huntingdon, 
Lancaster, 
Somerset. 


Northampton. 
Bucks. 
Delaware. 


Chester. 


Philadelphia. 
Allegheny. 


Lawrence. 


! Also stone. 
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The Mineral Industry of 
Puerto Rico, Caribbean and 


Pacific Island Possessions, and 


Trust Territory of the Pacific 
Islands 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Department of Natural 
Resources, Commonwealth of Puerto Rico, for collecting information on all nonfuel 


minerals. 


By Doss H. White, Jr., and Ivette E. Torres? 


PUERTO RICO 


In 1984, the value of nonfuel mineral 
commodities produced by the extractive 
mineral industry in Puerto Rico was $120.5 
million, an increase of $7.2 million over that 
of 1983. Over 90% of the island's mineral 


output is used in Puerto Rican construction. 
A good year for construction is welcome 
news for the mineral industry, and 1984 was 
a good year for Puerto Rico's construction 
industry. 


Table 1.—Nonfuel mineral production in Puerto Rico! 


1983 1984 
Mineral : Value Value 
Quantity (thousands) Quantity (thousands) 
Cement (portland thousand short tons 931 $82,509 997 $87,568 
Clays /) V ĩ hee a do- 125 251 128 : 
usc c Re I x LL E do... 35 3,885 35 4,531 
Sand and gravel (industrial do... NA NA 43 WW 
Crushed -— ——— — ———— ae do- 5,536 26,611 5,813 27 267 5 
Dimension — - - --- --------------—--—-——- do— W W e35 455 
•öÜ; aa ee XX 113,256 XX 120,495 
Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; not included in “Total.” 
XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable ö e consumption by producere) 


Total does not include value of items withheld. 
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Table 2.—Value of nonfuel mineral production in Puerto Rico, by district 
(Thousands) 
bel Minerals produced in 1983 
District 1982 1983 in EA 5 
ME PI RUNE Sa W Stone (crushed). 
fue "————————— — = "S DS 
uayama ________________ „ ä ͤ7! ahs 
Humecas Ere eae eee 8 t W Do. 
Mayaguez . 2s! E 7,840 Do. 
Pon os ] mute eu W W Cement, lime, clays, stone (crushed). 
San Juan __.______-_-_--~~_----- W W Cement, stone (crushed), clays, stone 
(dimension). 
Un distributed 1884, 156 102,158 
11»; ³ 784,156 113,256 


FRevised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
1Includes some stone (crushed and dimension, 1982) and sand and gravel (industrial, 1983) that cannot be "—— to 
specific districts and values indicated by symbol W. 


Table 3.—Indicators of Puerto Rico business activity 


1982" 1983 1984P 
Employment and labor force, annual average: 
Fl ⁵ĩð—;uſ ⁰ thousands 2,216 2,251 2,213 
Total civilian labor forcteeddgdʒũ!d „„ do- 912 942 950 
Un employment „„ do- 208 220 198 
Employment E 
Oni )/õõõ co oer Pa ci K crv Re ani ee do... 8 7 T 
Manufacturing totalallalnxVnLLLLs do... 142.7 144.0 150.9 
cione. IA 53 N % 8 do... 3.8 3.7 3.8 
a elliot pra JJ K do- 15.4 15.9 16.0 
8 %% ⁵ð dd ĩͤ 8 do— 25.5 22.8 26.8 
Transportation and public utilitie— ----------- do— 14.5 15.4 15.8 
Wholesale and retail trade do— 108.1 108.3 113.8 
ce, insurance, real estalea‚ ccc ccc 2c do— 28.8 28.2 28.9 
J o cU o LU pL LE 8 do_ _ _ — 84.7 86.5 90.3 
Government and government enterprises „ do... 236.7 240.1 253.2 
Total es se AAA do... 641.6 645.9 680.3 
Hours and earnings: 
Total average weekly hours, production poken P1111. ̃ Sees uae ie) 37.5 38.7 38.4 
Total average hourly earnings, production workers... --------------- $4.64 $4.83 $5.00 
Construction activity: | 
Shipments of portland cement (by r 5 thousand short tons 950 920 1,000 
Shipments of portland cement (by origin) do— 986 931 997 
Nonfuel mineral production value: 
Total crude mineral valbkee c 22L millions. _ $84.2 $113.3 $120.5 
Value per capita o - - - - - m - -—---—-- eret LLL elu $38 $50 $53 


PPreliminary. "Revised. 
1Labor Force Division, Bureau of Labor Statistics, Department of Labor and Human Resources (Puerto Rico). 
3Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 


Foreign cement producers, notably Costa 
Rican and Spanish, viewed the resurgence 
in construction and demand for materials 
as an invitation to increase cement exports 
to Puerto Rico. In June, the island's cement 


Trends and Developments.—Key eco- 

nomic indicators exhibited a strength that 
had not been evident for several years. 
Construction activity was strong in both the 
private and public sectors, a positive sign 


since in past years activity relied heavily on 
the public sector, and during the recession 
of the early 1980's, private construction 
came to a virtual standstill. 

Although the increase in construction 
activity created a strong demand for con- 
struction mineral commodities, the year 
was not without problems for one segment 
of the island's mineral industry—cement. 


producers countered by petitioning the U.S. 
Department of Commerce for relief. In Sep- 
tember, Commerce found that Costa Rica 
was providing a tax exemption on income 
from cement production and issued a pre- 
liminary decision to subject Costa Rican 
cement imports to a countervailing duty. 
Late in the year, Barbados cement began to 
make inroads into the Puerto Rican cement 
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market. 

The island's cement industry also com- 
plained to the Puerto Rican Consumer Af- 
fairs Department (DACO) that cement im- 
porters were importing substandard quality 
cement at unfair prices. 

Legislation and Government  Pro- 
gram.—During 1984, the Puerto Rican Divi- 
sion of Geology continued the islandwide 
reconnaissance geochemical survey. Stream 
sediment, soil, and rock samples were col- 
lected and analyzed for mineral potential; 
at yearend, approximately 8096 of the is- 
land had been sampled. Anomalous areas of 
mineralization will be targeted for detailed 
investigation. 

The division, in conjunction with the U.S. 
Geological Survey (USGS), continued the 
program of mapping the geology of the 
island's insular shelf. High-resolution seis- 
mic and vibracore tests were conducted to 
evaluate offshore sand and gravel and 
heavy mineral potential. 

A consultant group prepared a report on 
the island's petroleum potential. Many of 
the data used in the report were from 
division files. 

The U.S. Bureau of Mines, the leading 
minerals data and engineering agency in 
the Federal Government, canvassed all 
mineral producers on the island as part of 
an annual program to develop baseline data 
on mineral production and value. The can- 
vass was part of a nationwide program to 
determine demand, mineral usage trends, 
and possible areas of shortage prior to 
actual occurrence. 

The USGS began a l-year program to 
analyze the island's drinking water. Results 
from the study, undertaken in conjunction 
with the Aqueducts and Sewer Authority, 
will be released in 1985. 


REVIEW BY NONFUEL MINERAL 
COMMODITIES 


Nonmetals.—The island's industrial min- 
erals industry produced cement, clays, lime, 
salt, sand and gravel, and stone. Graphite 
products and byproduct sulfur comprise the 
remaining segment of the Puerto Rican 
mineral industry. The $7.2 million increase 
in value of extractive mineral production 
was directly related to the increase in 
construction activity. 

Cement.—Puerto Rican Cement Co. Inc. 
in Ponce and San Juan Cement Co. near 
San Juan comprise the island's cement 
industry. 

For the past few years, foreign cement 
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imports have been under careful scrutiny 
by the two cement producers. In 1983, 
foreign cement comprised 2.8% of the ce- 
ment used; this figure climbed to 3.7% for 
the first 9 months of 1984.5 

Both Puerto Rican cement producers' 
plants were designed to use the energy- 
intensive wet process. Newer Caribbean and 
Spanish plants designed for the dry process 
can compete in the Puerto Rican market, 
even when shipping charges are added to 
the production costs. 

In 1983 the two Puerto Rican cement 
companies complained to the island's DACO 
that foreign cement, inferior to that pro- 
duced on Puerto Rico, was being imported 
and sold cheaper than the local product.* In 
March, the president of the import compa- 
ny, Hasser & Associates Inc., a Spanish 
firm, replied to the Commerce and Industry 
Commission that Puerto Rican cement was 
40% more expensive than U.S. cement and 
that the imported Spanish cement met 
standards adopted by the Puerto Rico Plan- 
ning Board. Hasser & Associates obtained 
the cement from Hornos Ibericos S.A. of 
Spain and Empresa Nacional de Cemento of 
Costa Rica. 

In June, the two Puerto Rican cement 
producers petitioned the U.S. Department 
of Commerce charging that they had "suf- 
fered substantial harm" because of competi- 
tion from subsidized Costa Rican cement. 
The Department of Commerce found that 
Costa Rica was providing a 15% tax exemp- 
tion on income derived, in addition to pay- 
roll deductions for producers who export 
their cement. At yearend, all parties were 
awaiting a decision by the U.S. Internation- 
al Trade Commission on assigning a 15% 
countervailing duty on Costa Rican cement 
exports to the United States. 

It was reported that Costa Rica approach- 
ed the Puerto Rican cement manufacturers 
to voluntarily curtail shipments or with- 
draw from the island’s market, but the two 
companies chose to push for a countervail- 
ing duty.’ 

In July, Hasser Inc. dissolved Hasser & 
Associates and terminated cement purchase 
arrangements with the Spanish and Costa 
Rican companies. Hasser Inc. or Haser 
Corp., which company was not made clear 
in news reports, will continue importing 
Spanish cement from “one of the mightiest 
cement manufacturers in Spain.“ 

In October, Union Maritima Internacion- 
al S.A. (UMAB), a former cement importer 
with Hasser & Associates, imported 2,000 
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short tons of cement from Arawak Cement 
Co. Ltd. in Barbados. Arawak is 51% owned 
by the Barbados Government and 49% by 
the Governments of Trinidad and Tobago. 
Published reports indicate UMAR will im- 
port 4,000 short tons per month.’ 


Table 4.—Puerto Rico: Portland cement 
| salient statistics 


(Short tons unless otherwise specified) 


1983 1984 
Number of active plants 2 2 
Production... . 927,314 998,565 
Shipments from mills: 
VVT 931,453 996, 83 
dS. ( Uu e. 254 $87,567,743 
Stocks at mills, Dec. 31 83 


Clays.—Both cement companies and sev- 
eral clay companies mined clay as a raw 
material. Production by the cement compa- 
nies was used in clinker manufacture, while 
the clay companies produced primarily 
brick and tile for island sales and for export. 

Graphite.—Union Carbide Corp.’s Yabu- 
coa facility produced synthetic graphite 
electrodes used in electric steel furnaces. 
Petroleum coke, a raw material in the 
electrode manufacture process, was obtain- 


ed from the company's Penuelas operation. 


Lime.—Chemical-grade lime was produc- 


ed by Puerto Rican Cement Co. Inc. at its 


Ponce plant. Major markets were in Puerto 
Rico and the Virgin Islands, principally for 
water purification, aluminum and bauxite, 
and construction. 

Salt.—One company, Cabo Rojo Enter- 
prises, had an evaporative seawater salt- 
works on the island’s southwest coast. A 
second salt operation was at La Parguera. 
Major markets were pharmaceutical and 
petrochemical producers, tuna packers, sug- 
ar mills, and curing and tanning plants. 

Sand and Gravel.—Several stone compa- 
nies produced a sand-size material as a 
coproduct of stone crushing; this material. 
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was used as a construction sand. In past 
years, the island’s beach dunes were mined 
for construction material, but this practice 
was curbed by the Commonwealth govern- 
ment. It is not known whether any of the 
construction sand used by Puerto Rican 
construction firms was dune derived. 

Owens-Illinois de Puerto Rico produced 
an industrial sand for bottle manufacture at 
a site near Vega Alte. Sand was mined by 
contract and trucked to the plant where it 
was washed, dried, and sized. The sand was 
then moved to the glass container plant 
where iron minerals were removed by mag- 
netic separators, the sand was melted, and 
bottles were formed. The company produced 
about 65% of the glass containers used in 
Puerto Rico. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

U.S. Mine Safety and Health Administra- 
tion records indicate that crushed stone was 
produced at 44 quarries in all 7 of the 
island’s districts during 1984. In 1983, the 
principal stone type produced was lime- 
stone (64.6%), followed by traprock (20.7%), 
marble (8.9%), and granite (5.8%). One com- 
pany, in the San Juan District, produced a 
dimension traprock for rubble sales. 

Metals.—The island has a small but vig- 
orous metal industry. In calendar year 1983, 
the latest year with data available, Puerto 
Rico shipped $1.5 billion worth of metal 
products to the United States, a 6.6% in- 
crease over 1982 shipments.* 

Despite the increase in exports, the is- 
land’s metal producers faced stiff competi- 
tion from foreign firms. As an example, 
imports of Japanese steel rods have entirely 
displaced local manufacture of steel rein- 
forcement rods previously produced at 
small foundries. 


CARIBBEAN ISLAND POSSESSIONS 


Excluding Puerto Rico, U.S. possessions 
in the Caribbean consists of the U.S. Virgin 
Islands; Navassa Island south of Guantana- 
mo, Cuba; the Swan and Corn Islands off 
the Honduran and Nicaraguan coasts; and 
the Quita Suefio Banks, Roncador Banks, 


Serrana, and the Serranilla Banks approx- 
imately 250 miles east of the coast of Cen- 
tral America. The U.S. Virgin Islands was 
the only U.S. Territory in the Caribbean 
reporting mineral production. 
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U.S. VIRGIN ISLANDS 


St. Croix, St. John, St. Thomas, and sever- 
al smaller islands comprise the U.S. Virgin 
Islands. These West Indies possessions are 
40 to 60 miles east of Puerto Rico. Mineral 
producers were active on both St. Thomas 
and St. Croix. Industrial mineral produc- 
tion on the two islands consists of construc- 
tion sand and traprock for aggregate. Major 
hotels were started on both islands, which 
increased the demand for construction min- 
eral commodities. 

St. Croix was the site of two major refin- 
eries, the Amerada Hess Corp. petroleum 
refinery and the Martin Marietta Alumin- 
ium Corp. alumina refinery. During the 
year, the former was affected by labor 


problems and the latter by economic condi- 
tions. 

The contract between Amerada Hess and 
the United Steelworkers of America expired 
on April 15 and 377 union workers were 
locked out the next day. The lockout contin- 
ued through yearend. The 700,000-barrel- 
per-day refinery complex is the world's 
largest. 

In October, Martin Marietta announced it 
was quitting the aluminum business and 
that it had buyers for several plants. The St. 
Croix plant was slated to be sold separately 
or closed. The facility represents approxi- 
mately 12% of U.S. alumina capacity. 


PACIFIC ISLAND POSSESSIONS 


Several islands between 160° and 180° 
longitude East represent U.S. territory in 
the Pacific Ocean. These include American 
Samoa, Canton, Enderburg, Guam, Jarvis, 
Johnson, Midway, Palmyra, and Walker. 
These islands were acquired for harbors, 
coaling stations, or seaplane fueling points. 

American Samoa and Guam were the 


only areas reporting mineral production— 
volcanic rock and coral crushed for aggre- 
gate applications. Cement was imported 
and sand was mined locally for concrete 
usage. It was possible that some of the other 
island possessions have intermittent stone 
and sand quarries. 


TRUST TERRITORY OF THE PACIFIC ISLANDS 


The Marshall Islands, the Eastern and 
Western Caroline Islands, and the Northern 
Mariana Islands, collectively termed Mi- 
cronesia, cover an ocean area roughly the 
size of the United States. Micronesia in- 
‘ cludes more than 2,000 islands totaling less 
than 700 square miles. This area is the 
Trust Territory of the Pacific Islands. 

In 1903, German engineers conducted the 
first systematic mineral resource investiga- 
tion in the area, and German firms produc- 
ed an unknown tonnage of phosphate rock 
prior to Japan occupying the islands in 
World War I. Japan was granted control of 
the islands at the end of the conflict, and 
Japanese geologists carried out an exten- 
sive exploration program throughout the 
area. Japanese mining companies were ac- 
tive on several of the islands during 1936-44. 

The United States gained possession of 
the islands during 1943-45, and in 1947, 
Micronesia was placed under the newly 
formed United Nations trusteeship system. 
Following the termination of hostilities in 
1945, phosphate mining facilities were re- 


built on Angura in the Palau District and 
mining by the Japanese resumed under 
U.S. direction. In 1955, mining terminated. 

Negotiations for posttrusteeship status 
began in 1969, and by 1984, four separate 
political components had been established: 
(1) Northern Mariana Islands, (2) Palau 
District, (3) Marshall Islands, and (4) Fed- 
eral States of Micronesia composed of the 
former Districts of Yap, Truk, Ponope, and 
Kosrae. 

Citizens of the Northern Marianas chose 
to become a U.S. Commonwealth, which 
was approved by the U.S. Congress. The 
area remains part of the trust territory 
until the trusteeship agreement is termi- 
nated. | 

The other three areas each enacted a 
constitution, established governments, and 
will become free states when the trustee- 
Ship is terminated. 

Although construction minerals were the 
principal commodities mined in 1984, table 
5 notes the occurrence of minerals and past 
mining activity in the trusteeship area. 
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Caribbean B Island' t Indust 
gon Mineral Officer, Bureau of Mines, Tuscaloosa, Its Territory im 108k and’s Cement Industry Protects 


. Hasser Finds New Source of Cement. Oct. 17, 


2Program Assistant, Washington, DC. 1984. 
Caribbean Business. U.S. May Impose Duty on Costa . Barbadian Cement Company Breaks into P.R. 
Rica Cement. Oct. 3, 1984. Market Oct. 24, 1984. 
. Cement Hearings Resume This Week. Jan. 11, Puerto Rico-U.S. Trade Drops 6.4% in 1983. 
Tm June 21, 1984. | 


Table 5.— Trust Territory of the Pacific Islands: Mineral occurrences 
and past mining activity 


Federated 
. Northern Marshall Palau 
Mineral : Apa States 
Marianas Islands District ot Micronesia 
METALS 
Antimon O 
5 JJ np TIERE O n S 
Elk. ad ui 8 
God. TRIPS orate peg aaa tet oe. O O O 
Iron oxi dees O 
NAN se ELA ORE DOR VDO MESE CREE O M M 
ese eo So jðᷣͤ d ĩðͤ hee M M O 
SIIVÉE- ngo ⅛˙ÜW¹¹¹ m e e i O 
11111 ⁵⁵⁰ TOES O O 
NONMETALS 
Asbes tos (0) 
)ſſſſ¶..... . 8 O M O 
Pope ee ce M M M M 
Sand obedece 8 O O O O 
Ses 8 O O O O 
Ill ³ A a Boe M 


M Previously mined. O Occurrence only. 
Source: Department of Resource and Development, Trust Territory of the Pacific Islands. 


The Mineral Industry of 
Rhode Island 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Rhode Island Department of 
Environmental Management for collecting information on all nonfuel minerals. 


By L. J. Prosser, Ir. 


The value of nonfuel mineral production 
in Rhode Island reached a record high of 
$11.6 million in 1984. 

Demand for crushed stone and construc- 


struction industry for the second consecu- 
tive year. Since the bottoming of the reces- 
sion in 1982, the combined output of sand 
and gravel and crushed stone doubled in 


tion sand and gravel remained strong, re- 1984 over that of 1982. 


flecting improved conditions in the con- 


Table 1.—Value of nonfuel mineral production in Rhode Island, by county’ 


(Thousands) 
Minerals produced in 1984 
County* 1983 1984 in order of value 

WONG (a D eee (3) $2,075 Sand and gravel (construction). 
r nas $86 TE 
Providence __________________ 5,421 2,566 Sand and gravel (construction). 
Washington -- --------------—- W 641 Do. 
Undistributed* ________________ 23 486 
Sand and gravel (construction) -- €2,400 XX 
Stone: 

CruBhed ————c LLL uL XX €5,800 

Dimension... Lco XX W 

Total d 7,930 11,568 


Ere ga W Withheld to avoid disclosing company proprietary data; included with Undistributed. XX Not 
applicable. 

County distribution for construction sand and gravel (1983) and crushed and dimension stone (1984) is not available; 
total State values are shown separately under ''Sand and gravel (construction)" or “Stone.” 

3Bristol County is not shown because no nonfuel mineral production was reported. 

Construction sand and gravel was produced. 

“Includes gem stones and industrial sand and gravel (1984) that cannot be assigned to specific counties and value 


indicated by symbol W. 
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Table 2.—Indicators of Rhode Island business activity 


1982" 1983 1984P 
Employment and labor force, annual average: 

S.. thousands 953 956 962 
Total civilian labor force -~ ——-—---------------- do— 480 475 490 
Unemploymenntt „„ do— 49 39 26 
Employment (nonagricultural): 

Mining 6 8 do— 0.2 0.1 0.1 
Nonmetallic minerals except fuels! ||... do- 4 1 NA 
Oil and gas extraction! _______________- do- 1 (?) NA 
Manufacturing totaalll!l!ll do— 116.6 116.2 120.6 
Primary metal 5 JJV do- 6.5 6.0 6.1 
Stone, clay, and glass pronica OPNE A E do... 1.9 2.0 1.8 
Chemicals de ied products... ------- do— 3.2 3.0 3.1 
Petroleum and coal 2 duces C do... Ei 1 NA 
Construction ee do... 10.9 11.6 12.6 
Transportation and public utilities do— 13.2 13.3 13.7 
Wholesale and retail trade do— 80.5 83.5 88.0 
Finance, insurance, real estate do— 21.2 21.5 22.6 
IVICeS 4 co e pe ⅛ y ny LEE do— 90.1 93.2 97.2 
Government and government enterprises do— 57.8 56.9 57.4 
Total /o’ ͤ³ͤÜ i¹2ꝛ ⅛˙˖“ k wm ELE do— 390.5 396.3 412.2 
Personal income 
PCJĩõõ ⁰¹Uuͤͥ i tai Ld millions $10,417 $11,171 $12,331 
Per CA Og mm ep ß reece S $10,931 $11,691 $12,820 
Hours and earnings: 
Total average weekly hours, production workers 38.6 39.0 40.9 
Total average hourly earnings, production workers $6.61 $6.92 87.23 
Earnings by industry: 
Farm income ---------------------—----— millions 12 $10 $9 
Nonfarm- cocum d la s CAE do... $6,865 $7,472 $8,302 
Mining total «o es cae he do- 85 $3 
Nonmetallic minerals except fuels do— $2 $2 $2 
Oil and gas extraction. —- - - - ---- -------— do... $2 $1 $1 
Manufacturing totaalllll do... $2,149 $2,295 $2,522 
Primary metal industries do... $148 $146 $163 
Stone, clay, and glass products- - - - - ------- do... $45 51 2 
Chemicals and allied produ et do... $74 76 6 
Petroleum and coal products- - - - - ------— do- $3 $4 $6 
Construction ----------------—---—-—-——— do... $261 $300 $359 
Transportation and public utilities do- $335 $355 $314 
Wholesale and retail trade... - - --- -------—-- do- $1,029 $1,141 $1,271 
Finance, insurance, real estate do... $408 $465 $521 
FVICOS onec uc el 8 do- 51.456 $1,629 $1,835 
Government and government enterprises do... $1,183 $1,241 $1,337 
Construction activity: 
Number of private and public residential units authorized 2,683 3,856 4,161 
Value of nonresidential construction . millions 875.0 $95.7 $129.8 
Value of State road contract awards |... do... $23.6 $63.9 $152.2 
Shipments of portland and masonry cement to and within the 
SiBle e ͤ⁰ I. thousand short tons_ _ 133 150 202 
Nonfuel mineral production value: 
Total crude mineral value millions $4.8 $7.9 $11.6 
Wien 88ẽ 85 88 $12 
PPreliminary. ‘Revised. NA Not available. 


1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


2Less than 50 employees. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


Legislation and Government  Pro- 
grams.—The Rhode Island State Planning 
Office, under section 42-11-10(b) of the Gen- 
eral Laws, began revising the State Land 
Use Policies and Plan adopted in 1975. 
Work began on identifying demographic, 
economic, and land use changes between 
1970 and 1980 to provide background for 
extending the planning horizon to the year 
2010. The 1975 plan targeted land use poli- 
cies to 1990. Among the items to be address- 
ed or updated in the plan are air quality, 
acid rain, local zoning ordinances, energy 


versus recreational use of waterways, and 
land capability. The plan was scheduled for 
completion in September 1985; additional 
information may be obtained from the 
Rhode Island Department of Administra- 
tion, Office of State Planning, 265 Melrose 
Ave., Providence, RI 02907, telephone (401) 
277-2656. 

$250 million proposal (Greenhouse 
Compact) to revitalize Rhode Island's econo- 
my, proposed by the State in 1983, was 
defeated in a June 1984 referendum. The 
proposal was designed to encourage eco- 


THE MINERAL INDUSTRY OF RHODE ISLAND 


nomic development and create jobs by fos- 
tering new industries and strengthening old 
ones. 

Activities related to the State's mineral 
industry involving government agencies in- 
cluded a report on the Providence Harbor 
by Rhode Island's Coastal Resources Man- 
agement Council.? In the report, dredging, 
dredging disposal, and underutilization of 
the terminal capacity were cited as problem 
areas. The report also recommended identi- 
fying which new commodities the port may 
be best suited to handle because of the 
decline in petroleum products since the 
early 1970's. Nonpetroleum cargo handled 
at the port in 1984 was 623,361 short tons. 
Primary imports were cement (160,644 tons) 
and steel (175,441 tons) the major export 
was scrap metal (59,925 tons). 

Rhode Island was 1 of 17 States involved 
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in a second U.S. Department of Energy 
(DOE) study to site a repository for high- 
level radioactive waste and spent. nuclear 
fuel. By May 1986, DOE was expected to 
identify 15 to 20 areas of crystalline rock for 
further study as a potentially acceptable 
site for the repository. Overall, more than 
230 areas were under consideration. During 
1984, the Office of State Planning (OSP) 
reviewed DOE's regional characterization 
report for Rhode Island, which compared 
locations of potentially favorable rock bod- 
ies with population densities, environmen- 
tal factors, and geologic features considered 
adverse to siting. OSP's comments on the 
report were required by March 1985. As an 
indirect benefit of the project, much of 
Rhode Island's published geologic data and 
maps, which are several decades old, will be 
updated. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Rhode Island's mineral production again 
paralleled the cyclical demand for aggre- 
gate from the construction industry. Recov- 


Type of 
construction activity 


Residential]... 
Nonresidential 
Public works and utilities 


ery in that industry during 1983 and 1984 is 
indicated in the value of contract awards, 
which in both years more than doubled the 
1982 total. Contract award values by type of 
construction activity were as follows: 


Value of contract awards 
(millions) 
1982 1983 1984 
$129.6 $209.1 $237.8 
86.6 200.4 195.6 
34.2 104.1 111.2 
250.4 513.6 544.6 


Source: Rhode Island Department of Economic Develop- 


ment. 


Similarly, combined output of crushed 
stone and construction sand and gravel 
increased 54% in 1983 and 95% in 1984 


Commodity 


Sand and gravel (construction) 
Stone (crushed) 


“Estimated. 


compared with 1982 production as shown 
below: 


Quantity 
(thousand short tons) 
1982 1983 1984 


1,146 
*130 


1,276 


1,000 
971 


1.971 


1,483 
1, 000 


2,483 
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Sand and Gravel.—Construction sand 
and gravel production is surveyed by the 
U.S. Bureau of Mines for even-numbered 
years only; therefore, this chapter contains 
only estimates for 1983. Data for odd- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Output of construction sand and gravel 
increased after 4 consecutive years of de- 
cline. Although production increased to 
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about 1.5 million short tons, that total was 
well below the recent peak output of 3.5 
million tons in 1979. 

The number of active pits in the State has 
declined from 22 in 1980 to 14 in 1984, while 
the value per ton (f.o.b. plant) has increased 
from $1.97 in 1980 to $3.56 in 1984. All of 
Rhode Island's production came from three 
of the State's five counties, Kent, Provi- 
dence, and Washington. 


Table 3.—Rhode Island: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 


Plaster and gunite sands — -- -----------------——- 
Asphaltic concret 00e 
Road base and coverings ---------------------- 


ous Value Value 
short tons) (thousands) per ton 
"— pe eae ee 232 $713 $3.07 
2 ne ner W W 5. 
FF W W 3.07 
F 58 316 5.42 
FTC 74 118 1.59 
J shee fs fed 101 227 2.24 
9 a 1,018 3,908 3.84 
E ae Shad 1,483 5,282 3.56 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—In 1984, output reached 1 mil- 
lion short tons for the first time in Rhode 
Island. Since 1983, crushed stone has re- 
placed sand and gravel as the State’s lead- 
ing mineral commodity in value and nearly 
equaled it in production. This change indi- 


cated a dwindling supply of quality gravel 
and the resultant increase in crushed stone 
as a substitute aggregate material. 

Dimension.—One company in Westerly, 
Washington County, continued to produce a 
minor amount of dimension granite, pri- 
marily for monumental use. 


"A 1State Mineral Officer, Bureau of Mines, Pittsburgh, 


?Robadue, D. D., Jr. Providence Harbor: A Special Area 
Management Plan. Aug. 1984, 87 pp. 


Table 4.—Principal producers 


Commodity and company Address Type of activity County 
Sand and gravel: 
A. Cardi Construction Co. Inc 451 Arnold Rd. Pits and plant: Kent. 
Coventry, RI 02816 
Holliston Sand Co.“!!! Box 393 Pit and plant Providence. 
Slatersville, RI 02876 
J. H. Lynch & Sons Inc. Box 325 E Do. 
Ashton, RI 02864 
Richmond Sand & Gravel Co Pole 17 5, Farnum Pike FIT ees Washington. 
Smithfield, RI 02917 
River Sand & Gravel Co. Inc 101 Ferris St. Pit and plant Kent. 
Pawtucket, RI 02861 
South County Sand & Gravel Co. North Rd. 0 Washington. 
Inc. Peace Dale, RI 02878 
Stone: 
Forte Bros. Ine 14 Whipple St. Quarry ________ Providence. 
Berkley, RI 02864 
Tilcon Ine 875 Phoenix Ave. 3 a Do. 


Cranston, RI 02920 


1 Also industrial sand. 
2 Also stone. 


The Mineral Industry of 
South Carolina 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the South Carolina Geological 
Survey, State Division of Research and Statistical Services, for collecting information on 


all nonfuel minerals. 


By Doss H. White, Jr., and Arthur H. Maybin? 


In 1984, the value of South Carolina's 
nonfuel extractive mineral production to- 
taled $275.8 million. This was a new record 
and exceeded the previous record establish- 
ed in 1983 by $45.3 million. 

South Carolina ranked 14th in mineral 


value among the 26 Eastern States and 26th 
nationally. The State ranked second nation- 
ally in kaolin and vermiculite sales and in 
the top 10 States in the output of ferroal- 
loys, fuller's earth, and masonry cement. 


Table 1.—Nonfuel mineral production in South Carolina! 


1983 1984 
Mineral Value : Value 
Quantity (thousands) Quantity (thousands) 
Cement, portland |... thousand short tons _ W W 2,319 $103,891 
Clays! - o Loi wt 88 do- 1.813 $34,830 1,834 36,809 
Gem stones - n t 8 NA 10 NA 10 
Manganiferous ore thousand short tons- 22 W 20 W 
Peit MR do... W W 5 W 
Sand and gravel: 
h ³⁰˙ A do- 25,200 15,000 5,845 17,097 
Industrial .. 8 do- 842 13,169 882 14.889 
Stone: 
hh ³oW˙¹ ——— do... 15,786 61,054 *17,900 €72,500 
, e SD do- 17 1.165 16 “1,092 
Combined value of cement (masonry), clays (fuller’s earth), mica 
(scrap), vermiculite, and values indicated by symbol Vw XX 105,366 XX 29,562 
J77;C;õ ene hc A rut XX 230,594 XX 215,850 


*Estimated. NA Not available. W Withheld to avoid disclosing company proprietary data; value included with 


"Combined value" figure. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
*Excludes fuller's earth; value included with “Combined value" figure. 


525 


526 MINERALS YEARBOOK, 1984 


Table 2.— Value of nonfuel mineral production in South Carolina, by county! 


(Thousands) 
County 1982 1983 Munera produce in des 
Abbeville -----------—- OW $36 Stone (crushed). 
Kii 8 $24,376 29,992 ays. 
Anderson -----------—- (?) W | Stone (crushed). 
Berkeley |... (2) W : 
Charleston 3) 
Cherokee 635 W _ Stone, clays, manganese. 
Chesterfield. |... 1,414 W Stone (crushed), clays. 
Colleton - - ------------ W Peat. 
Dorchester 41.072 W Cement, stone (crushed), clays. 
Edgefield |... 0 W Clays. 
Fairfield. |... (2) W Stone (crushed), stone (dimension). 
Florence- -----------—- W (3) 
Georgetown: 2) W Stone (crushed). 
Greenville_—----------- W W Do. 
Greenwood W W Stone (crushed), clays. 
Horry o nono nut othe 190 W Do. 
C T W (3) 
Kershaw ____________- W W Sand and gravel (industrial), stone 
(dimension), clays. 
Lancaster 2,045 1.444 Mica (scrap), clays, stone (dimension). 
Lauren H *. Vermiculite, stone (crushed). 
———— À—— ee ate ee (*) 
Lexington 8,855 W 1 and gravel (industrial), stone (crushed), 
clays. 
Marion W W Clays. 
Marlborr o W 61 Do. 
Oconee. 2 554 Stone (crushed). 
Orangeburg- gg 36,885 W Cement, stone (crushed), clays. 
Pickens |... (?) W Stone (crushed). 
Richland dada 1,260 W Stone (crushed), clays. 
luda 25m Eee W Clays. 
Spartanburg __________~— ue W Stone (crushed). 
Sumter 2. uec W W Clays. 
/ uomen ae W Stone (crushed). 
Undistributed* |... 23,929 183,508 
Sand and gravel (construction) *15,000 
Stone: 
Crushed |. --------——- €53,000 XX 
Dimension r €] 164 XX 
Tot!!! 194,978 230,594 


“Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 

XX Not applicable. 

1No production of nonfuel mineral commodities was reported for counties not listed. 

1 and dimension stone was produced; data not available by county. Total State values are shown separately 
under Stone.“ 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 

*[ncludes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

Data do not add to total shown because of independent rounding. 
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Table 3.— Indicators of South Carolina business activity 


1982" 
Employment and labor force, annual average: 
ae Lu ne a eo thousands. _ 3,226 
Total civilian labor force - - - - - -----------------------———- do... 1,497 
Unemployment --------------------------—-------——— do 162 
Employment (non agricultural): 
; ⁰oð’owua ðü eer ue te do. ... 1.7 
Manufacturing totaaallll“!nnLLLLdL do. ... 364.3 
Primary metal industries do. _ _ 6.3 
Stone, clay, and glass products______________________ do. eine 10.1 
Chemicals and allied products... do |... 32.1 
Petroleum and coal product?) do 4 
Cf); ²⁰·ààÄdſ a ⁰ y DEL es do... 64.6 
Transportation and public utilitieesssssssss „ do- 53.6 
Wholesale and retail trade____§__§_____________________ do- 230.8 
Finance, insurance, real estate do ... 48.9 
ö ˙Üꝗ.. ³·A-—-mm ng ULL do_ _ __ 169.8 
Government and government enterprises do- 228.1 
))! äñů˙ ͥ ³o³ Ü ere een do 2 1,162.0 
Personal income: 
Tobh ea V—Ä ..... ³A y ee i Se millions $27,787 
FCC cse aah Sr a eS pe re is aie ae sO E $8,612 
Hours and earnings: 
Total average weekly hours, production workeeer s 38.2 
Total eroe hourly earnings, production worker $6.68 
Earnings by industry: 
Farm income oes e ß Efi e he millions $281 
N ³o¹wwA ðZ o M M Pt ec do_ ___ $20,040 
Mining total.___________________ Be ae E E 8 do____ $32 
Manufacturing total. _________________________ — do... $6,440 
Primary metal industries do ... $160 
Stone, clay, and glass products... 2... do -- $208 
Chemicals and allied products ______________________ do- $861 
Petroleum and coal products _______________________ do- $13 
hiess, 88 do- $1,206 
Transportation and public utilities do. ... $1,384 
Wholesale and retail trade do- $2,850 
Finance, insurance, real estate do- $832 
SOE VNC o c eu re ree LM EL e re e do- $2,701 
Government and government enterprises do- $4,507 
Construction activity: 
Number of private and public residential units authorized |... 18,371 
Value of nonresidential construction millions $627.2 
Value of State road contract awards do... $87.7 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 836 
Nonfuel mineral production value: 
Total crude mineral value____________________________ millions_ _ $195.0 
Wande m 860 


me 
P ou 
B» ~~) 
00 © 


1,188.0 


$30,062 
$9,232 


40.6 
$1.03 


$2,997 
$4,814 
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1984 


2 2 SA 


1.270.3 


$33,385 
$10,116 


40.8 
$1.28 


$3,388 
$5,156 


PPreliminary. ‘Revised. NA Not available. 


1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.—Total value of nonfuel mineral production in South Carolina. 
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| Figure 2.—Principal mineral producing localities in South Carolina. 
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Trends and Developments.—For the sec- 
ond consecutive year “Palmetto State" min- 
eral producers reported record-high sales; 
mineral commodities used in the construc- 
tion industry—portland cement, common 
clay, construction sand and gravel, and 
crushed stone—accounted for approximate- 
ly 71% of the sales reported, reflecting the 
construction industry's strong recovery 
from the 1981-82 recession. Indicators of 
South Carolina construction activity during 
1984 are listed in table 3. 

The second largest sector of the mineral 
industry was kaolin, which accounted for 


Company Location 

Carolina Vermiculite Inc - . ------- = 

Giant Portland & Masonry Cement Co Columbia 
Gifford-Hill & Co. Ine Harleyville 
W. R. Grace & co _______.- Enoree _ - 
Pennsylvania Glass Sand Corp Columbia 
Santee Portland Cement Cord Holly Hill 
Vulcan Materials Co FFC Wellford _ _ - 
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12% of the total mineral value. South Caro- 
lina’s kaolin output, which ranked second 
behind Georgia, provided a basic raw mate- 
rial for several score industrial applica- 
tions. 

The strong recovery experienced by the 
Nation’s economy was, in part, responsible 
for a number of new projects and plant 
and/or equipment expansions within the 
State’s extractive mineral industry or in- 
dustry that used mineral products as a raw 
material. A summary of new activity in the 
industrial minerals sector in 1984 is listed 
in the following tabulation: 


Remarks 


Applied for mining permits in Spartanburg 
and Laurens Counties. 

Purchased controlling interest in Keystone 
Portland Cement Cocapacitor plant. 

Dedi expansion-modernization and 

ading of a kiln preheater. 

Deve oped new, less expensive vermiculite | 
product line. 

Increased capacity and automated sand pro- 
duction and packaging facilities. 

Installed feeder-breaker for cement clinker 
reclamation. - - i 

Obtained State permits for $2 million stone 
quarry operation. 


Activity was also brisk in several areas of 
the State's metal industry. Excluding alu- 


Company Location 
Alumax ine Mount Holly ___- 
Macalloy Ine Charleston 
Grede Foundries Inc .. -------- Milwaukee, WI. 
Georgetown Steel Corp |... _ Georgetown... 
Nucor COT Un e iere Ae Darlington 


minum, activity was of a positive nature. A 
summary of metal activity in 1984 follows: 


Remarks 


aum Decreased aluminum production by 13,000 metric 


tons per year. . 


T Received $26 million contract to convert 141 ,601 


tons of chrome ore into high-carbon ferrochro- 
mium in 1985. 


m Purchased Roberts Foundry in Greenwood, SC. 
__ Sold its 50% interest in Addlestone International 


Corp., Charleston, a major ferrous scrap proces- 
25 and broker. Restarted direct-reduced iron 
acilit 


y 
s Developing flat-rolling technology for minimills. 


At yearend, South Carolina was on the 
brink of again becoming a leading gold 
producer in the Southeastern United 
States. Piedmont Mining Co. was complet- 
ing work on a heap leach gold recovery 
project at the Haile Mine near Kershaw. 
Startup was scheduled for early 1985. 

A major controversy in South Carolina 
during 1984 centered on a former surface 
mine in Sumter County. In 1972, a fuller's 
earth mine was opened near Pinewood. The 
operation used oil as a fuel for fuller's earth 


drying, and on occasion the company had to 
take nonflammable waste liquid along with 
the flammable oil products. Surplus fuller's 
earth was used to absorb the nonflammable 
material, and in 1974, the company was 
granted an industrial waste permit. In 1975, 
the mine was purchased by SCA Services 
Inc.; in 1984, over 134,000 short tons of 
waste, 90% from 23 other States, Puerto 
Rico, and the Virgin Islands, was buried at 
the site.? 

During the latter part of the year, the 
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Greenville, SC, News published several arti- 
cles on the potential dangers of the landfill,* 
and some people feared that leakage from 
the site could contaminate one of South 
Carolina's most valuable resources—water. 
Late in October, the Governor stated that 
he would make “...significant recommenda- 
tions regarding hazardous waste..." before 
leaving office in 1986.5 

Legislation and Government Pro- 
grams.—The 1984 legislation passed by the 
South Carolina General Assembly had no 
direct effect on the State's mineral produc- 
ers. On the county level, the Sumter County 
Council approved an assistance agreement 
to finance an expansion for Mid-Florida 
Mining Co., which mines and processes a 
clay absorbent at the SCA Services hazard- 
ous waste disposal site in Pinewood.* Min- 
ing company representatives gave the coun- 
cil a letter stating that the council was not 
obligated to continue with the bond ordi- 
nance until a bond purchase commitment 
was obtained. 

In February, the State Land Resources 
Commission named W. R. Grace & Co. 
recipient of the 1983 Mined Land Reclama- 
tion Award. The annual award recognizes a 
company demonstrating outstanding recla- 
mation efforts. The Land Resources Com- 
mission also presented a Certificate of Merit 
to the J. M. Huber Corp. for reclamation at 
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the Richardson Mine near Langley. 

The South Carolina Geological Survey 
during 1984 continued work on mapping the 
State's geology and provided aid to several 
companies interested in the State's mineral 
potential. Mineral deposits in the Blue 
Ridge and Chauga belts and areas of tour- 
maline-bearing rock in the northern part of 
the State were described in papers present- 
ed at professional meetings. Work on the 
geology of hydrothermal deposits at Faulk- 
ner Mountain in west-central South Caro- 
lina was ongoing during 1984. Other proj- 
ects included radiometric age dating of 
selected rock units of the Piedmont and 
Blue Ridge, geologic mapping in western 
and central South Carolina, and prepara- 
tion of a bulletin on seismic zones in the 
State. 

The U.S. Department of Energy contin- 
ued work on the construction of the $870 
million Defense Waste Processing Facility 
at the Savannah River plant in Aiken, 
scheduled for completion in 1988. Upon 
completion, a process will be operated that 
will combine radioactive sludge from the 
Savannah River plant with borosilicate 
glass particles. The sludge-glass mixture 
will be heated into a liquid and poured into 
stainless steel canisters and allowed to so- 
lidify; ultimately the canisters will be trans- 
ported to an underground repository. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Industrial minerals comprised the bulk of 
mineral commodities mined and/or process- 
ed in the State. In 1984, as in past years, the 
principal nonmetallic mineral commodities, 
valuewise, mined in South Carolina were 


portland cement, stone, and clays (common 
clay and kaolin) These three minerals 
accounted for approximately 78% of the 
State's mineral value. 

Cement.—South Carolina is one of the 
leading States in cement production in the 
Southeastern United States. 


Table 4.—South Carolina: Cement industry in 1984 


Company 


Giant Portland & Masonry Cement C0o 
Gifford-Hill & Co. Ine 3 . 


All of the companies produced portland 
Types I and II, and Giant Portland & Ma- 
sonry Cement Co. and Santee Portland 
Cement Corp. produced masonry cement. 


Number “clinker 

umber clinker ; 

Location Process of capacity P ie 
kilns (thousand T 

short tons) 

Harleyville Wet . 4 770 Coal. 

0 ry -| 1 550 Do. 

Holly Hill Wet 2 1.060 Do. 


The three cement manufacturers operated 
mines in a Tertiary marl and in local clay 
deposits. Gypsum was obtained from Cana- 
da and the Caribbean area, and iron mate- 
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rials were shipped from other Southeastern 
States. 

During 1984, Santee installed a feeder- 
breaker for clinker reclamation. Excess 
clinker is stored outdoors, and agglomera- 
tion results in pieces as large as 18 inches. 
Clinker is moved from storage to the feeder- 
breaker with a front-end loader and is then 
transported by belt conveyor to the milling 
operation. 


value, excluding that of fuller’s earth, 
which is proprietary information, exceeded 
that reported in 1983 by almost $2 million; 
output increased 21,000 short tons. 

Kaolin was produced by 8 companies 
operating 13 surface mines in 4 southwest- 
ern counties. Production exceeded that of 
1983 by approximately 35,000 tons. 


Table 5.—South Carolina: Kaolin industry 


Gifford-Hill & Co. Inc. completed modern- in 1984 
ization work on its existing preheater and Nance 
dust collector. The program increased plant County us : a 
; mpanies Mines 
capacity. 
Giant purchased the controlling interest 5 ucc he ! ] 
in Keystone Portland Cement Co. in Sep- Lexington 2 2 
Richland _____________ 1 1 


tember. Giant acquired 6,000 Keystone com- 
mon shares, giving it 51% of Keystone’s 
outstanding shares. The company continued 
to use a waste oil from a polymer manu- 
facturing process as an alternative fuel.’ 
Clays.—The clay industry in South Caro- 
lina consisted of 20 companies operating 36 
mines in 16 counties producing kaolin, com- 
mon clay and shale, and fuller’s earth. Clay 


In kaolin production, stripping was by 
wheel scrapers and draglines, and mining 
was by power shovel; the kaolin was then 
transported by truck or pipeline. Processing 
was by airfloat or water-wash, depending on 
end use. 


Table 6.—South Carolina: Kaolin sold or used by producers, by kind and use 


(Short tons) 
Kind and use 1983 1984 

Airfloat:! 
Mi on Sa ors ores e ³èͤ ³ 17,693 16,751 
Animal feed and pet waste absorbent ___________________---_-_- 1,269 6,844 
CRS AERA og oy Lnd DEL Re me LAE Bache 5,453 5,843 
Fertilizers, pesticides, and related produets s 21,281 19,300 
Fiberglas nolle E ⁰(; d wm RE S 100,099 82,149 
Fl 0. s omo ⁰ www ð2l tk d e A E 1,671 365 
Paper coating and filling - - - - - - - - --------------------—--———— 2,980 1,488 
BVC SN a a ah ye wea E EA E T- 14,804 12,351 
RübDéR. - Ee EY a OEP e un LM Sy d i iP 196,452 204,627 
Other refractories? __________________________ Ls sss ssl Lc 4,157 9,318 
% ]⁰ð˙ͥ ĩ⁵ð ] ] moro kßdßddſ yd 106,914 108,514 
ööiÜ ⅛ðͤ x . dd k 37,416 62,658 
6ͥ́tt::: ⅛˙Ü˙⅛gm⁰. ⅛ ] ð dy ß te eee 510,189 530,208 
Unprocessed: Face brick and other uses not specified |. . 231,989 246,359 
Grand total ee ß d LO tiu ie ualet uto 742,178 776,567 


Includes water - washed. 
2Includes floor and wall tile, pottery, and roofing granules. 


Includes refractory grogs and calcines; refractory mortar and cement; high-alumina refractories; and firebrick, blocks, 


and shapes. 


*[ncludes animal oil, catalysts (oil-refining), chemical manufacturing, ink, medical, sewer pipe, and uses not specified. 


*[ncludes ceramics, adhesives, paper filling, pesticides and related products, and rubber. 


Common clay and shale production was mines in the eastern, northern and central, 
reported by 14 companies operating 22. and coastal plain areas of South Carolina. 
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Table 7.—South Carolina: Common clay industry in 1984 


Area 


Eastern! -———————"--——--"-— 
Northern and Central pM SENSUM 
Coastal Plain „435 


!Edgefield, Greenwood, and Saluda Counties. 


Number Production 
uantity Val 
Companies Mines (thousand Pae 
short tons): < thousands) 
e 3 4 134 $296 
ore 7 12 389 1,923 
as 6 6 534 1,186 
am 16 22 1,057 3,405 


2Cherokee, Kershaw, Lancaster, Lexington, and Richland Counties. 
Dorchester, Horry, Marion, Marlboro, and Orangeburg Counties. 


Approximately 35% of the total clay out- 
put was used in brick manufacture. 

Fuller’s earth was mined by SCA Services 
in Sumter County. The company also oper- 
ated an on-site chemical waste storage re- 
pository at the Sumter County mine. 

Colemanite.—Industrial Minerals Inc. op- 
erated a custom grinding facility at Kings 
Creek in the northern part of the State. 
Colemanite, a calcium borate mineral, was 
imported from Turkey by fiberglass compa- 
nies. The material entered South Carolina 
through the Port of Charleston and was 
shipped to Kings Creek by rail. After crush- 
ing, it was shipped to fiberglass manufac- 
turers in South and North Carolina. 

Feldspar.—A feldspar-silica concentrate, 
a byproduct of lithium ore beneficiation by 
Lithium Corp. of America Inc. (Lithcoa) at 
Cherryville, NC, was shipped to Pacolet for 
grinding. Sales were to the glass and white- 
ware industries and as a filler in some 
industrial applications. 

Mica.—Spartan Minerals 


Corp. dry 


ground a mica concentrate recovered by 
Lithcoa in North Carolina during the bene- 
ficiation of lithium ore. Most of the ground 
material was sold to joint compound manu- 
facturers. 

Mineral Mining Corp. operated an open 
pit mine in a sericite schist in Lancaster 
County in the northern part of the State. 
The material was dry ground to produce a 
filler used primarily by the paint, joint 
cement, and electronics industries. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

The South Carolina sand and gravel in- 
dustry, 36 companies operating 55 mines in 
a 23-county area, reported an increase in 
sales of $3.8 million above those estimated 
in 1983. 


Table 8.—South Carolina: Construction sand and gravel sold or used in 1984, 
by major use category 


Use 


Concrete 


meee — —— —— —— es a —— — — 


! Includes other unspecified uses. 


p ndun eee oe E a REL 
Plaster and gunite sands ______________________ 
Concrete products ______________ ~~ ~~ Le 


antity 


Value Value 
(thousand 
short tons) (thousands) per ton 
3 A ie pt 2,897 $8,732 $3.01 
F 290 531 1.83 
F 707 2,353 3.33 
op PM PM 1,168 4,137 3.54 
FFF 418 526 1.26 
"TET 365 817 2.24 
SSS 5, 845 217,097 2.93 


2Data do not add to total shown because of independent rounding. 
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Industrial.—South Carolina's industrial 
sand and gravel industry, located in Chero- 
kee, Lexington, and Kershaw Counties, con- 
sisted of six companies operating six mines. 
Production rose 40,000 short tons and value 
increased $1.7 million above the 1983 levels. 
Principal markets, in descending order of 
tonnage, were fiberglass, molding, contain- 
ers, sandblast media, and chemicals. 

One industrial sand company shipped 
pebbles: from a company-owned mine in 
Texas for use in the silica grinding process. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

In 1983, the industry consisted of 14 
companies operating 27 quarries in 19 coun- 
ties. The value of crushed stone production 
in 1984, based on a preliminary survey of 
major producers before yearend, increased 
$11.4 million over that of 1983; the value of 
dimension stone production fell $73,000. 

Vermiculite.—W. R. Grace and Patterson 
Vermiculite Co. comprise the active produc- 
ers in South Carolina. Moody Products Co. 
and Carolina Vermiculite Inc. held mining 
permits but were not active during the year. 

Both W. R. Grace and Patterson Vermicu- 
lite have facilities in the Enoree District 
approximately 70 miles northwest of Co- 
lumbia. W. R. Grace operated two exfo- 
liation plants and Patterson operated one. 
W. R. Grace's sales were for lightweight 
aggregate applications, loose fill insulation, 
and horticultural applications; Patterson's 
output was used to produce horticultural 
products sold by the company. 


METALS 


Aluminum.—Alumax Inc. in Berkeley 
County imported alumina from Australia 
through the Port of Charleston. The Alu- 
max plant at Mount Holly, with an annual 
capacity of 181,000 metric tons, houses two 
potlines and produced billets, ingots, and 
slabs. In the latter part of the year, many 
U.S. aluminum producers closed potlines to 
curtail production and inventories as alumi- 
num prices fell. Alumax cut back produc- 
tion by 13,000 metric tons at the Mount 
Holly plant as prices and demand fell and 
inventories increased. Despite the tempo- 
rary shutdown, Alumax was considering a 
third potline for the Mount Holly plant. 

Copper.—AT&T Nassau Metals Corp. op- 


533 


erated a copper recycling facility at Gaston. 
The plant, constructed in the late 1970’s, 
serves as headquarters for the corporation. 
In addition to its primary product, copper 
rod, the Gaston plant marketed a variety of 
byproducts obtained during the manufac- 
turing process. 

Ferroalloys.—Macalloy ie in Charles- 
ton is the only significant domestic produc- 
er of 50% to 55% charge chrome, the major 
grade used in steelmaking. In financial 
trouble from 1981 to 1983, the company was 
awarded its second U.S. General Services 
Administration contract worth. $26 million. 
The company will convert 141,601 short 
tons of chrome ore into approximately 
57,000 tons of high-carbon ferrochrome in 
1985. The contract, part of a National De- 
fense Stockpile program to improve stock- 
pile readiness and help maintain a minimal 
level of domestic ferroalloy capacity, in- 
cludes an option for a third year. 

Gold.—Several companies were con- 
ducting exploration programs in South Car- 
olina's Slate Belt. Two of them, Piedmont 
Mining and Amselco Minerals Inc., held 
current mining permits from the State. 

At yearend, Piedmont Mining was con- 
structing surface facilities, a leach pad, and 
associated ponds at the Haile Mine near 
Kershaw. Production was scheduled for 
early 1985. 

Amselco, a Denver-based company and a 
subsidiary of the British Petroleum Co. 


PLC, maintained exploration offices and a 


sample preparation laboratory in Canada. 
The company was evaluating the gold po- 
tential of the Brewer Mine. 

Iron and Steel.—Georgetown Steel Corp., 
Georgetown; Nucor Corp., Darlington; and 
Owen Electric Steel Co., Columbia, compris- 
ed the State's steel industry. The 3 compa- 
nies operated 11 electric furnaces to pro- 
duce a variety of metal shapes. In 1984, 
Georgetown Steel restarted the facility for 
direct reduction of iron from iron ore. This 
provided an alternative feed for George- 
town's minimill. The process was restarted 
because of higher scrap prices, a new con- 
tract for inexpensive natural gas, and the 
higher purity of direct-reduced iron compar- 
ed to scrap.* 

Nucor has been the world's most profit- 
able producer of carbon steel. At yearend, 
Nucor was considering a pilot program to 
develop the technology to cast 1-1/2-inch- 
thick slabs. Current technology restricts 
minimill castings to a 6-inch slab, which 
requires too much steel for an electric 
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furnace plant. In late December, Nucor was 
negotiating with two groups of process spon- 
sors on an agreement to build a pilot plant. 

Manganese Ore.—Three companies in 
Cherokee County mined zones containing 
from 5% to 15% manganese in the Battle- 
ground Schist. The material was ground, 
bagged, and sold to South and North Caro- 
lina brick manufacturers as a coloring 
agent. 

. Zircon.—M & T Chemicals Inc. operated 
a grinding plant in Andrew. Crude zircon 
concentrate, obtained as a byproduct in 
titanium mineral beneficiation, was import- 
ed from Australia and Florida. The George- 
town County plant produced a ground mate- 
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rial used by the foundry, wall tile, white- 
ware, and ceramics industries. 


tate Mineral Officer, Bureau of Mines, Tuscaloosa, 


2Chief, Economic Geology Div., South Carolina Geologi- 
cal Survey, Columbia, SC. 

3Daily Item (Sumter County). Modest Mining Operation 
Spawned ‘SCA’. Dec. 10, 1984. 

4News (Greenville). State Becomes Garbage Dump for 
Nation. Oct. 21, 1984. 

———. Is Landfill for Toxic Waste Safe, or a Timebomb | 
in the Ground? Oct. 22, 1984. 
BE. C Fighting Uncle Sam—and Losing Big. Oct. 23, 

5———. Governor To Change Waste Burial Practices. 
Oct. 23, 1984. 

*Daily Item (Sumter County). Industrial Bonds Depend 
on Commitment To Buy. Apr. 11, 1984. 

"Rock Products. Apr. 1984, p. 44. 

5Iron Age. Mar. 1, 1985, p. 29. 


Table 9.—South Carolina: Principal producers 


Commodity and company Address Type of activity County 
Aluminum smelters: mE 
AlumaxInc ___________~____~_ Box 1000 Plant Berkeley. 
Goose Creek, SC 29445 
Cement: à 
Giant Portland & Masonry Cement Co ^ Box 218 und) cec Dorchester. . 
Harleyville, SC 29448 " 
Gifford-Hill & Co. Ine Box 3 icy AOS, T Do. 
Harleyville, SC 29448 ö l 
Santee Portland Cement Cord Box 698 el Orangeburg. 
Holly Hill, SC 29059 
Clays: . 
Common clay and shale: 
Gifford-Hill & Co. Ine Box 326 Mines Dorchester. 
Harleyville, SC 29448 
Palmetto Brick Co!!!! Box 430 V Marlboro and 
| Cheraw, SC 29520 Chesterfield. 
Richtex Corp. Box 3307 e Lexington and 
Columbia, SC 29230 Richland. 
Santee Portland Cement Corp Box 698 FTE Orangeburg. 
Holly Hill, SC 29059 
Southern Brick Co Box 208 e Greenwood, 
| Ninety Six, SC 29666 Newberry, 
Saluda. 
Fuller's earth: 
SCA Services Inc c Route 1, Box 255 Mine and plant _ Sumter. 
Pinewood, SC 29125 
Kaolin: 
Dixie Clay co0o Box B sates COO whe eae tes Aiken. 
Bath, SC 29816 
J. M. Huber Cord Box 306 T Do. 
Langley, SC 29834 
Colemanite: 
Industrial Minerals Ine Box 459 Plant Vork. 
York, SC 29745 
Spartan Minerals Corp., a division of Box 520 DCC Spartanburg. 
Lithium Corp. of America. Pacolet, SC 29372 | 
Manganiferous ore: 
Ashe Brick xo Van Wyck, SC 29744. Plants Cherokee and 
Spartanburg. 
Broad River Brick Co., a division of Box 368 e Do. 
Boren Clay Products. Pleasant Garden, NC 27313 
Fletcher Brick Co., a division of Box 2150 Bi OO yan et hese Do. 
Moland-Drysdale Corp. Hendersonville, NC 28739 N 
Mica (sericite): ! 
Mineral Mining Cors Box 458 Mine and plant _ Lancaster. 
Kershaw, SC 29067 
Sand and gravel (construction): 
Becker Sand and Gravel Co. Inc _ _ _ _ Box 848 Pits and plants _ Chesterfield, 
Cheraw, SC 29520 Dorchester, 
| Florence, 
Marlboro, 
| Sumter. 
Brewer Sand Co. Ine Box 267 Pit and plant Lancaster. 
Lancaster, SC 29720 
Foster-Dixiana Sand Coo Box 5447 NEUEM «(o NER Lexington and 
Columbia, SC 29250 Richland. 


See footnotes at end of table. 
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Table 9.—South Carolina: Principal producers —Continued 


Commodity and company 


Stone: 


Granite (crushed and broken): 
Lone Star Industries Inc 
Martin Marietta Aggregates __ _ 
Vulcan Materials Co 

Granite (dimension): 
Granite Panelwall Co., a division 

of Florida Crushed S : 
Matthews International Corp 


Limestone (crushed): 
Martin Marietta Aggregates _ _ _ 


Southern Aggregates Co 
Vulcan Materials Co 


Marl (crushed): 


Giant Portland & Masonry 
Cement Co. 
Gifford-Hill & Co. Inc 


Santee Portland Cement Corp 


Vermiculite: 


W. R. Grace & Co 


1 Also kaolin. 


Address 


Box 420 
Norfolk, VA 23501 


Box 30013 

Raleigh, NC 27612 
Drawer 8834 
Greenville, SC 29604 


Box 898 
Elberton, GA 30635 
Box 606 
Kershaw, SC 29067 


Box 30013 
Raleigh, NC 27612 
Box 338 


Taylors, SC o 
Drawer 
Greenville, SC 29604 


Box 21969 

Columbia, SC 29221 
Box 326 

Sar VI SC 29448 
Box 698 

Holly Hill, SC 29059 


Route 1 
Enoree, SC 29335 


uet cd. ecc Lt 


Type of activity 


Quarry and plant 


County 


Fairfield, 
Greenwood, 
Richland. 

Fairfield, Lexi 
Richland, York. 

Greenville, Laurens, 
Pickens, Spartan- 
burg. 


Kershaw. 
Do. 
Berkeley and 
Georgetown. 
Berkeley. 


Cherokee. 


Dorchester. 
Do. 
Orangeburg. 


Laurens. 
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The Mineral Industry of 
South Dakota 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the South Dakota Geological 
Survey for collecting information on all nonfuel minerals. 


By James H. Aase’ and Wanda J. West? 


The value of nonfuel mineral production 
in South Dakota during 1984 was valued at 
$193.4 million, a decrease of 13% from that 
of 1983 but 27% above the 10-year average. 
The decrease was primarily a result of 
lower gold prices. 

South Dakota ranked 34th nationally in 
1984 for the value of its nonfuel mineral 
production, accounting for about 1% of the 
U.S. total. During 1984, 5 of the 14 mineral 


commodities produced in the State recorded 
increases in total sales value and 6 recorded 
production gains over those of 1983. Gold, 

the leading commodity produced in terms of 
value during 1984, contributed 58% of the 
State's total mineral value. Cement was the 
value leader among the industrial minerals 
produced, followed by dimension and crush- 
ed stone, collectively accounting for 32% of 
the State total. 


Table 1.—Nonfuel mineral production in South Dakota! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou 
sands) 
Cement: 
EE ETES TEREA ESATE ETETEA thousand short tons. _ 4 $359 5 $283 
Portland cuoc eee E do— 603 87,435 619 30,773 
J½öõöͤ 8 do— 123 353 119 943 
PeldaDat. o oe A E esi ed aer short tons_ _ 7,109 107 7,219 124 
Gemstones... -- —-------------—---—--—-——-——--—————— NA 70 NA 70 
Gold (recoverable content of ores, etc. troy o 309,784 131,348 310,527 111,994 
Sand and gravel (construction thousand Short tonal tons 5, 100 11, 500 786 12,168 
ee (recoverable content of ores, etc.) . thousand troy ounces. -— 62 713 50 407 
ne: 
ed A S thousand short tons 3,906 12,982 *3,800 *12,800 
Dimension ~- ---------------------—--—— "REN 142 715,794 *60 *18,642 
Combined value of beryllium, clays (bentonite), gypsum, lime, and 
C1 kR k E XX 11.432 XX 5, 803 
gioco ..; ⅛ꝛ²˙mZa;. a 88 XX 222,098 XX 193,407 


*Estimated. "Revised. NA Not available. XX Not applicable. 


Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 


Excludes bentonite; value included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in South Dakota, by county: 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 | in order of value 
Beadle. $23 X 
Bon homme 85 à) 
Brooking gg W (3) 
Brown _______________ 182 3) 
Butte W W Clays. 
Campbell |... W à) 
Charles Mix .. 156 à) 
Clark. uv nri 15 à) 
Clay o clc suu 80 (3) 
Codington_____________ W 2 
Corson- -—-—----------—- 10 3) 
Custer 298 $1,228 Stone (crushed), mica, feldspar, beryllium. 
Davison -——----------- W à) 
Dy. So ee 89 à) 
Deu el 204 (3) 
Dewey ___________-__- 49 (3) 
Cf ̃ MH TR W à) | 
Fall River 181 W Stone (crushed). 
Ful 33 (?) 
Grant 2.2.2 lu ESI W 15,794 Stone (dimension). 
Gregory - ------------- 142 à 
Haakon 16 à) 
tit!!! 8 40 3) 
e, zl W 3) 
Hanson 3 W Stone (crushed). 
Harding 40 ê) 
Hughes 9 3) 
Hutchinson... W 3) 
Hyde 100 (* 
Jeraul dada 31 à 
JOB ³·¹¹A d LL E o 90 7 
JJ A 317 à) 
Lawrence _____________ W 182,431 Gold, silver, stone (crushed). 
McPherson ___ ~~ _ - W à) 
geese alge ce W à) 
Meade_______________ 1,165 à) 
Miner W * 
Minnehaha aa 516 4,129 Stone (crushed). 
Mood W 3) | 
Pennington - -—---------—- 33,404 W Cement, stone (crushed), lime, clays, gypsum. 
Perkins ______________ W à) 
Roberts 292 à) 
Sanborn ~~ W à) 
Spink _______-___-__- Ww à 
z 509 @) 
Turner W 3) 
Union 2 ð K 76 à) 
Walworth ________ __ _ 55 à) 
Yankton- —_——---------- 203 W Stone (crushed). 
Undistributed*__________ 13,626 57,010 
Sand and gravel (construction) XX *11,500 
Stone: 
See oe 91,400 XX 
Dimension . r *14,805 XX 
Total!!! 1184, 208 222,093 


5 coe 3 i W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
app e. i 

1No production of nonfuel mineral commodities was reported for counties not listed. 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction).” | 

*Includes gem stones and sand and gravel (construction,1982) that cannot be assigned to specific counties and values 
indicated by symbol W. 

“Data may not add to totals shown because of independent rounding. 


THE MINERAL INDUSTRY OF SOUTH DAKOTA 539 


Table 3.— Indicators of South Dakota business activity 
] 1982" 1983 1984” 


oe: and labor force, annual average: 


i Shear agra A ih, Ste Maret a re ES es ese a Fes thousanda. — 694 699 706 
Total civilian labor fore —— „ do 830 834 346 
Unemployment!il!ill «„ do- 18 18 15 
Employment (non agricultural). 
ini )))))V²õG;ĩG.õ Bee ³ ͤ UNE EE da- 2.8 2.7 2.7 
Metal mining do- 1.3 1.6 NA 
Nonmetallic minerals except fuels... do- 9 9 NA 
Oil and gas extraction? ~- ----------------------- E 2 1 NA 
Manufacturing totallllXMMkkæa2anaxlxnsass do- 24.8 25.9 28.6 
Primary metal industries?  — do... 2 2 NA 
Stone, clay, and glass products? _.___________________ do____ 1.0 1.1 NA 
Chemicals and allied products*______________________ da- 2 2 NA 
Construction ²ĩ˙⁵ĩ9ùJↄJ—I—ßA Kd E E do- 8.2 8.4 8.9 
Transportation and public utilities do— 12.5 12.3 12.0 
Wholesale and IC ³ĩð2W³W. . ⁵ð2—³ꝛ 8 do— 61.9 62.5 64.5 
inance, insurance, real estatttgkk 44 do— - 11.8 12.4 13.1 
J)))%%%%»ͤotlü.õũ ĩðV-ͤd ⁰⁵⁰ y tee e do... 52.0 54.2 58.0 
Government and government enterprises do.. 56.6 56.9 57.0 
Total* ooo ee Ni tes do 230.2 235.3 244.6 
Personal income: | 
))jkã0öä⁵ d ³ 8 millions yn $6,843 $7,813 
PeFCÁDUER S so ht 407 $9,794 $11,069 
Hours earnings: 
Total average weekly hours, production workers 41.1 41.6 42.4 
Total average hourly earnings, production worker $7.36 $7.31 $7.15 
Earnings by industry: 
Farm income t millions $518 $549 $944 
Nonfarm /ͤ ⁰ ¹·ww ⁰•˙mm A c ah aca y LR e do— $3,688 $3,963 $4,307 
sage e d gee do— 4 
1 ³‚.0 . ˙ ·m̃ꝑ%ͤi õ ⁰Zdd do- 
Nonmetallic minerals except fuel do— - 18 20 21 
Oil and gas extraction _ „t do. ..- $5 $4 $5 
Manufacturing total... 22 ~~~ do... $460 $500 $557 
i metal industries do— $3 33 
Stone, clay, and A ire enn . cess do- 320 1 $ 
Chemicals and allied produ et do... — s $4 $4 
on vii a eae en ĩͤ v 8 1 11 $245 
Transportation an n . 89 $363 
Wholesale I CRN Ee MC Cc do. - 81 17 
insurance, real estatkk do- 14 4 
eee eee (uda or B5 2902 40 
and government enterprises cc x 
Construction activity: 
Number of private and public residential units authorized |... 1,220 2,501 3,534 
Value of nonresidential construction —.--—----------------—- millions is 8 $108.1 $104.3 
Value of State road contract awards! do... 8.0 $85.4 101.8 
Shipments of portland and masonry cement to and within the State 
thousand short tons 197 278 228 
Nonfuel mineral production value: 
crude mineral valtkk᷑kn millions 3134.2 3222.1 $193.4 
Value per CRDI sos « ˙ ] ]7]iŕ ee hv. 8 3194 $317 


Preliminary. Revised. NA Not available. 
South Dakota Department of Labor mining totals may not add because of inclusion of data from other sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. | | 
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Figure 1.—Value of mine production of gold and total value of nonfuel mineral 
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production in South Dakota. 
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Figure 2.—Principal mineral producing localities in South Dakota. 
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Among the minerals produced in 1984, 
the quantity of gold South Dakota produced 
ranked second among 12 States; mica, sec- 
ond of 8; beryllium, second of 2; and dimen- 
sion stone, fifth of 32. 

Employment.—Figures from the South 
Dakota Department of Labor, Research and 
Statistics Division, indicated average em- 
ployment in the mining industry during 
1984 totaled 2,706 workers, a 2% increase 
compared with that of 1983. Mining indus- 
try workers represented about 196 of the 
State's total nonagricultural work force. 
During 1984, those engaged in mining 
received average weekly earnings of 
$482.71, a 4% increase over that received in 
1983. 

Trends and Developments.—Exploration 
activities directed toward the search for 
nonfuel minerals, excluding aggregates, 
dropped slightly from the 1983 level. During 
1984, the State issued 15 nonfuel mineral 
exploration permits, all indicating “gold,” 
"silver," or “precious metals" as the princi- 
pal commodity being sought. In addition, 
the State issued 12 mining permits for 
nonfuel mineral commodities, including 6 
for gold or precious metals in Custer, Law- 
rence, and Pennington Counties; 1 for gyp- 
sum in Pennington County; and 5 for peg- 
matite minerals in Custer and Pennington 
Counties. 

Near midyear, Homestake Mining Co. 
announced plans to commence development 
of its Ragged Top gold property near Savoy 
in Lawrence County. The property reported- 
ly contains nearly 900,000 short tons of ore 
that will be mined by open pit methods at a 
rate of 15,000 tons per month during peak 
activity. The ore will be crushed on-site and 
transported to the company's existing mill 
at Lead for final processing. 

During 1984, the State granted permis- 
sion to Wharf Resources (USA) Inc. to 
increase ore-waste production from 500,000 
to 800,000 tons per year at its Annie Creek 
gold property west of Lead. À new pumping 
system, intended to allow the leaching proc- 
ess to proceed uninterrupted throughout 
the year, was installed at the site. Heavy 
rains forced a temporary shutdown of the 
leaching operation to avoid exceeding the 
holding capacity of leachate ponds contain- 
ing cyanide solution. Annie Creek is South 
Dakota's only commercial gold heap leach- 
ing operation, and 1984 marked its first full 
year of operation. 

Viable Resources Inc. and St. Joe Ameri- 
can Corp., a subsidiary of the Fluor Corp., 
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consummated a joint venture agreement to 
continue exploration and development ac- 
tivities on Viable’s Carbonate mining prop- 
erties in Lawrence County. As the result of 
work previously performed on the site, the 
presence of gold and silver has been estab- 
lished through 35,000 geochemical assays 
and the drilling of 55 holes. Reportedly, 
metallurgical tests indicated economic 
quantities of gold may be recovered by heap 
leaching the low-grade ore. 

In August, a new $10 million state-of-the- 
art, biological waste water treatment plant 
began operation at Homestake’s gold mine 
in Lead. The new facilities and processes 
were for removal of solid wastes from 
discharged process wastes. 

Lacana Mining Corp. of Toronto, Ontario, 
Canada, reported that preliminary work it 
conducted at the Gilt Edge property near 
Lead indicated proven and probable ore 
reserves of 5.7 million tons, grading 0.057 
ounce of gold per ton. Large-scale metallur- 
gical testing was in progress at yearend. 

Legislation and Government Pro- 
grams.—Among the bills the 1984 State 
Legislature enacted that related to the min- 
ing industry and the mineral resources of 
the State were the following: 

Senate Bill 2, “Reduction of Precious 


Metals Severance Tax Rate," reduced the 


severance tax on precious metals from 696 
to 2% and imposed an 8% tax on net profits. 

House Bill (HB) 1066, "Environmental 
Laws, amended certain environmental 
laws, including violation of effluent stand- 
ards, pollution of any State waters, regula- 
tion of generation, transportation, treat- 
ment, storage, and disposal of hazardous 
wastes. 

HB 1107, "Damage Caused by Mineral 
Development," permits the commissioner of 
school and public lands to adjust lease 
rental to compensate for loss of land use 
owing to mineral development on school 
and public lands. 

HB 1241, "Taxation of Severed Mineral 
Interests," provides for the equalization of 
the assessment and payment of property 
taxes if mineral interest has been severed. 

In fiscal year 1984, the State of South 
Dakota received nearly $1.7 million from 
the U.S. Department of the Interior as 
compensation for the fiscal impacts caused 
by the presence of certain tax-exempt Fed- 
eral lands within its boundaries. These 
payments are in addition to the $891,000 
paid to the State during fiscal year 1984 
from mineral leasing, rents, royalties, and 
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bonuses collected from Federal lands by the 
U.S. Government and shared with State 
governments. 

Under provisions of “Title III—State Min- 
ing and Mineral -Resources and Research 
Institutes" of the Surface Mining Control 
and Reclamation Act of 19777, Public law 95- 
87, the South Dakota School of Mines and 
Technology at Rapid City received a grant 
from the U.S. Bureau of Mines. The grant, 
to be matched with non-Federal funds, was 
intended in part to encourage graduate- 
level research on national and regional 
problems in mineral engineering, to train 
qualified mineral scientists and engineers, 
and to facilitate industry, State, and Feder- 
al cooperation in solving mineral engineer- 
ing problems. | 

During 1984, as in 1983, the South Dakota 
Geological Survey (SDGS) put a major em- 
phasis on research connected with its water 
resource programs. SDGS was in the final 
Stages of a series of special water supply 
studies of the entire State for the U.S. Army 
Corps of Engineers and was completing 
water quality studies of selected aquifers in 
cooperation with the U.S. Environmental 
Protection Agency. All basic data from 
these programs, together with 11,500 drill- 
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ing records, 2,497 water quality records, 
and over 101,000 water level measurements, 
were entered into a computerized data- 
management system for readily available 
retrieval for interested researchers and oth- 
er users. 

During the year, SDGS started an investi- 
gation to determine the hydrogeology of 
glacial till. Understanding water movement 
through glacial till will have a significant 
impact on the development and manage- 
ment of water from buried aquifers and on 
irrigation practices of glacial till land in the 
State. 

An ongoing program to do geologic- 
hydrologic study for each county in eastern 
South Dakota was continued in 1984 by 
SDGS. Under the program, which was 
Started 20 years ago in cooperation with the 
U.S. Geological Survey, 38 studies have 
been completed or are under way. In 1988, 
the project expanded to incorporate a total 
geologic and hydrologic investigation of the 
entire Big Sioux Basin. This project will 
bring together all aspects of research within 
the basin; the ultimate result being a com- 
puterized ground water model allowing op- 
timum development of the water resources 
through proper management. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Beryllium.—Pacer Corp. reported a small 
amount of hand-cobbed beryl production in 
Custer County. The quantity and value of 
the entire State output in 1984 was less 
than one-half of that for 1983. The average 
1984 price for material marketed was near- 
ly 30% below that of 1983. 

Gold.—South Dakota ranked second be- 
hind Nevada among the 12 States reporting 


gold production in 1984. Output increased 
slightly over that of 1983 and was 10% 
above the 10-year average. Total value 
decreased, however, owing to a $63 per troy 
ounce decline in the average price compar- 
ed with 1983 figures. A contributing factor 
to. the price slump was the increasing 
strength of the U.S. dollar in world mar- 
kets, which had the effect of weakening 
metal prices. 


Table 4.—South Dakota: Mine production of gold and silver in terms of recoverable metal 


Mines producing Material Gold (lode and placer) Silver (lode and placer) 
taal sl eal 
Year treated Thousand 
thousand Troy Value Value 
Lode Placer —( metric ounces (thousands) 3 (thousands) 
tons) | K 
1900 1 1 1,621 287,642 $163,947 51 $1,058 
1981_____________ 1 1 1,677 218,162 ,854 56 587 
19822222 1 m 1,059 185,038 69,558 26 . 209 
VV 2 or 1771 309,784 131,348 62 718 
* 2 ae 2.252 310,527 111.994 50 407 
18761984... NA NA NA 38,614,082 1,990011 18,643 15,980 
NA Not available. 


!Excludes placer gravel. 
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Homestake’s underground mine and 
opencut test site at Lead and Wharf Re- 
Sources's open pit mine near Terry Peak, 
west of Lead, accounted for the State's 
entire gold production. Of the 2.5 million 
tons of gold ore mined and processed in the 
State during 1984, the average recovery of 
gold was approximately 0.13 troy ounce per 
ton of material treated. 

Homestake's 1984 annual report indicat- 
ed that gold ore reserves at its underground 
mine were 19,267,000 tons at an average 
grade of 0.220 ounce per ton. Production at 
the Homestake Mine dropped 3.8% below 
the 1983 level. The average cost of produc- 
tion increased to $324 per ounce, compared 
with $301 in 1983. During 1984, the average 
grade of ore mined dropped 9.8% from that 
mined in 1983. This was a major contributor 
to the higher per-ounce production cost. 

Mining and exploration work continued 
in the deep levels of the Homestake Mine 
below the 6,800-foot level. The new 7,550- 
foot level was begun, and preparation of the 
6,950-foot level hoist station was initiated as 
part of the program to extend the No. 4 
internal shaft from the 6,800-foot level to 
the 7,400-foot level. 

Production began at Homestake's open- 
cut test site in June after removal of ap- 
proximately 2 million tons of waste rock 
and low-grade ore. Surface gold ore produc- 
tion totaled 202,000 tons at an average 
grade of 0.054 ounce per ton. Total gold 
recovered from the opencut was 10,958 troy 
ounces, with a mill recovery of 88%. Test 
mining will continue through the fall of 
1985. Removal of approximately 4 million 
tons of waste rock and 500,000 tons of ore is 
planned. Evaluation of test results will 
determine the feasibility of commercial pro- 
duction at the opencut. 

Silver.—Compared with 1983 figures, sil- 
ver production, all obtained as a coproduct 
with gold produced at the Homestake Mine 
in Lead, decreased 1996 in quantity and 
43% in value. The average price of silver 
dropped to $8.14 per troy ounce in 1984, 
$3.30 per troy ounce less than in 1983. 


NONMETALS 


Cement.—The State-owned cement plant 
in Rapid City was the sole source of cement 
manufactured in South Dakota. Output for 
he year increased 3% in quantity but 
leclined 18% in value compared with that 
Xf 1983 and consisted of various types of 
;»rtland cement and a prepared masonry 
ament. The average unit value of the 
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portland and masonry cement sold in 1984 
was $49.73 per short ton and $57.01 per 
short ton, respectively. | 

The cement plant is the second largest 
source of State revenue, after sales taxes. In 
the last 3 State fiscal years, the cement 
plant has made a profit of $26 million and 
transferred $22 million to the State general 
fund. During 1984, the plant earned a profit 
of $12.8 million. 

With a rated clinker production capacity 
of about 1 million short tons per year, the 
plant operated at about 51% capacity for 
the year. Approximately 900,000 tons of 
mostly State-produced nonfuel materials, 
including clay and shale, gypsum, iron ore, 
limestone, and sand, were consumed in 
manufacturing the cement. 

Ready-mix companies were the largest 
users of the portland cement manufactured, 
using approximately 48% of the 1984 out- 
put. Shipments of portland cement from the 
plant were handled 90% by truck, and the 
remainder, by rail. Nearly 97% of these 
shipments was in bulk form. 

Clays.—Crude bentonite, mined from pits 
both within the State and out of State, was 
processed at American Colloid Co.'s plant 
near Belle Fourche in Butte County. The 
quantity and value of the processed materi- 
al marketed during 1984 decreased sharply 
from the levels of 1983, and declines were 
reported in all use categories. The output 
was sold for nearly 2 dozen diverse uses, 
with drilling muds, foundry sand, and ani- 
mal feed consuming the greatest amounts. 

Common clay and shale was mined in 
Pennington County by the South Dakota 
Cement Commission for its use in manu- 
facturing cement at its State-owned plant in 
Rapid City. The quantity of the common 
clay and shale produced in 1984 decreased 
3% from that of 1983 and was 25% below 
the 10-year average. The unit value of the 
common clay produced increased to a record 
high of $2.88 per ton. 

Feldspar.—Hand-cobbed feldspar, obtain- 
ed from several small mines in Custer 
County, was processed af a grinding mill 
operated by Pacer at Custer. The quantity 
of crude ore mined remained relatively 
unchanged from that of 1983. An advance of 
$2.15 per ton in the average unit price of the 
crude during 1984 resulted in an increase of 
16% in the total value for the year’s output 
over that of 1983. The processed material 
was marketed principally for use in pottery 
with lesser amounts used in ceramic insula- 
tors. The ground material was shipped to 
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more than a dozen States and abroad. 

Gem Stones.—No commercial gem stone 
mining operations were reported in South 
Dakota during 1984. The value shown in 
table 1 of this chapter represents an esti- 
. mate for material collected by rockhounds 
and other hobbyists. 

Gypsum.—The sole source of gypsum 
mined in the State was at a site in Penning- 
ton County operated by the South Dakota 
Cement Commission. The crude material 
produced was used exclusively in manu- 
facturing cement at the State-owned ce- 
ment plant in Rapid City. The quantity of 
material mined during 1984 increased 496 
over that of 1983. 

Lime.—Pete Lien & Sons Inc., the only 
producer of lime in the State, produced 
hydrated lime and quicklime at a plant in 
Rapid City. Lime output during the year 
decreased slightly in quantity compared 
with that of 1983, but a 496 increase in the 
average unit price resulted in an increase in 
total value. Among the principal uses of the 
marketed product were road and soil stabili- 
zation, sulfur removal from stack gases, and 
basic oxygen furnace steel. 

In 1984, consumption of lime in South 
Dakota, obtained from all domestic sources, 
was approximately 21,000 short tons. 
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Mica.—Pacer accounted for the State's 
entire output in 1984. The material market- 
ed was processed at the company's grinding 
mill in Custer. The quantity, value, and 
average unit price of the mica marketed 
remained at approximately the same level 
as recorded in 1983. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

In 1984, production of construction sand 
and gravel, the leading commodity produc- 
ed in the State in terms of quantity, rose 
modestly over levels estimated for 1983. The 
average unit value for construction sand 
and gravel was $2.10 per net ton, a decrease 
of 7% from that marketed in 1983. 

Output during the year was recorded for 
106 firms and government agencies operat- 
ing at 188 sites throughout 50 of the State's 
66 counties. Minnehaha County was the 
leader in production, followed by Brookings, 
Jerauld, Codington, and Day Counties, each 
recording production in excess of 250,000 
tons and collectively accounting for 35% of 
the State total. | 


Table 5.—South Dakota: Construction sand and gravel sold or used 
in 1984, by major use category 


Use 


quantity Value Value 
(thousand (thou- per 
Short tons) sands) ton 
3 557 $2,805 $4.14 
3 W W 5.00 
VVV W W 1.37 
F 374 979 2.62 
. 2, 634 4.182 1.59 
V 200 227 1.13 
3 21 37 1.82 
3 3 3 1.00 
TEN n IRE 1,998 4,434 2.22 
3 5,786 12,168 2.10 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes road and other stabilization (lime) 


3Data may not add to totals shown because of independent rounding. 


THE MINERAL INDUSTRY OF SOUTH DAKOTA 545 
Table 6.—South Dakota: Construction sand and gravel sold or used by producers, by 
county 
1982 1984 
ti Quantity 

County Number (thou- Value Number (thou- Value 

of sand (thou of sand (thou- 

mines short san mines short sands) 

tons) ' tons) 

REPE RR EN EA ELEA 1 23 $23 1 30 $59 
Bon Homme. ............-- 1 33 85 ove, s is 
Ind ceu uU i 1 W W 5 505 1,184 
Brown __________________ 2 70 182 2 57 161 
Butte i i . ĩð 1 24 36 2 W 130 
Campbell“!!! 2 W W 2 35 162 
Charles Min 3 79 156 4 182 373 
Clark 2... nuu 1 54 15 10 68 71 
Gy RSEN ( 1 23 30 TUE os D 
i eo Be eae ae 3 W W 5 294 817 
Corsonnnnn =. 5 10 2 30 30 
Custer a ae 23 10 118 260 
Dây -ccno etena 1 48 89 7 316 
Deuel ___________________ 3 94 204 9 86 178 
MUNERE 1 26 49 E E xu 
Douglas... 1 W W 2 35 W 
Fall River 2 39 181 1 103 449 
Faulkner 1 19 33 1 35 35 
ole pen ER EUR AA 1 81 142 5 191 315 
P 1 9 16 = - 85 
Hamli nnn 3 37 40 3 58 67 
Hand 2 W W = * MS 
Harding FFF 2 à 40 1 46 46 
Hughes 1 3 9 4 35 44 
Hutchinson ______________~_ 5 W W 1 83 51 
FC a a S 3 54 100 1 54 128 
Jerauld__________________ 3 22 31 8 387 864 
Jones 1 70 90 1 60 113 
ö ee cius 2 93 317 5 W 305 
Lawrence ________________ d: W W 1 29 58 
hema "EE ea M EM xe 1 55 73 
Pher sen 2 W W 7 211 260 
be cts anaes J 2 W W 2 W 887 
Meade 5 517 1,165 2 W W 
Minerr᷑ur;-k -------- 2 W W 2 37 37 
Minnehanagagazz 6 331 516 9 565 935 
ing ton 5 270 963 5 261 999 
Roberts 9 120 292 13 223 581 
Sanornn c- ME W W 1 15 30 
/, AA 1 80 509 1 68 284 
11I177C/õ«öĩðͥ ⅛ mv 88 2 W W 6 245 462 
D ·˙·˙.-¹A. ĩ¾0—ox ee 3 68 76 3 40 47 
Walworth ________________ 1 37 55 2 77 99 
ankton nnn 4 94 203 6 176 843 
iebach_ _________________ EN a M 1 83 67 
Undistributed! _____________ T10 1,350 2,931 18 809 1,071 
Total... 108 3,81G 8,604 183 5,186 12,168 


TRevised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
includes Brule (1984), Davison, Edmunds (1984), Kingsb 


(1984), Moody, Perkins, Spink, and Tripp (1984) Counties, 
symbol W. 


sand and gravel that cannot be assigned to specific counties (1982), and data indicated by 
Data may not add to totals because of independent rounding. 


In 1984, sand and gravel output was 
predominantly used for road base and cov- 
erings and stabilization purposes account- 
ing for approximately 46% of the total. 
Other uses, in descending order of amount 
consumed, were for concrete aggregate, as- 
phaltic concrete, fill, railroad ballast, and 
other miscellaneous uses. 

Nearly 99% of the construction sand and 
gravel produced during the year was 
shipped by truck; virtually all of the re- 
mainder was shipped by rail or was not 


transported. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—The estimated quantity of 
crushed stone produced during 1984 de- 
creased approximately 3% in quantity and 
1% in value compared with that of 1983. 
The average unit price for the materi- 
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al marketed was estimated at $3.37 per 


short ton. 


Dimension. —The estimated output of di- 
mension stone during 1984 increased both 
in quantity and value over that of 1983 by 
43% and 18%, respectively. Granite ac- 
counted for the bulk of the production, 


Commodity and company 


llium concentrate: 
acer Corp ____.__.__-- 


Cement: 
South Dakota Cement Commis- 
sion. 
ys: 
American Colloid Co 


South Dakota Cement Commis- 


Wharf Resources (USA) Inc _ _ 
Gypsum: 
South Dakota Cement Commis- 
sion. 


Lime: 
Pete Lien & Sons Ine 


zane = vel (construction): 
-E. Bartholow & Son Con- 


Birdsall ll Sand & Gravel Co. Inc 
Bowes Construction Ine 
Fisher Sand & Gravel Co 


Myrl & Roy's Paving Ine 


Rechnagel Construction Co 
Sweetman Construction Inc 


Stone (1983): 
Crushed: 


Limestone: 
Pete Lien & Sons Inc 


Northwestern Engineer- 
ing Co. (Hills Materi- 


als Co.). 
South Dakota nen 


L. G. Everist Ine — _ _ 


Spencer Quarries Inc 
Dimension: 
Granite: 
Cold Spring Granite Co 


Dakota Granite Co 


Table 7.—Principal producers 


7 = 


Box 912 
Custer, SD 57730 


Box 360 
Rapid City, SD 57709 


5100 Suffield Ct. 
Skokie, IL 60076 


Box 360 | 
Rapid City, SD 57709 
Box 912 

Custer, SD 57730 


Box 875 
Lead, SD 57754 
Box 897 
Lead, SD 57754 
Box 360 


Rapid City, SD 57709 


Box 440 
Rapid City, SD 57709 


Box 912 
Custer, SD 57730 


Route 3 

Huron, SD 57350 
Box 767 

Rapid City, SD 57709 
Box 451 


x 
Brookings, SD 57006 
Box 1034 

Dickinson, ND 58601 


1500 East 39th St. North 

Sioux Falls, SD 57101 _ _ 
Hurley, SD 57036 
100 South Dakota Ave. 


Summit, SD 57266 


Box 875 
Lead, SD 57754 


Box 440 

Rapid City, SD 57709 
Box 2320 

Rapid City, SD 57709 


Box 360 

Rapid City, SD 57709 
Box 809 

Sioux Falls, SD 57101 
313 South Philli 
Sioux Falls, SD 57101 


Box 25 
Spencer, SD 57374 


202 South 3d Ave. 


Cold Spring, MN 56320 


Box 1351 
Milbank, SD 57252 


Type of activity 


Open 0 dry- 


Underground mine, cyani- 
dation mill, refinery. 


Open i pit mine and heap 


rotary kiln, 1 vertical kiln, 
continuous-hydrator plant. 


Mine and dry-grinding plant. 


which was marketed principally as cut 
stone. South Dakota ranked fifth among the 
32 States for which dimension stone produc- 
tion was estimated. 


5 Mineral Officer, Bureau of Mines, Minneapolis, 
Editorial assistant, Bureau of Mines, Minneapolis, MN. 


The Mineral Industry of 
Tennessee 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Tennessee Division of Geology 
for collecting information on all nonfuel minerals. 


By Doss H. White, Jr., i and Ray Gilbert? 


The value of Tennessee's nonfuel mineral 
production in 1984 rose to a record high 
$478.3 million, exceeding the previous rec- 
ord established in 1983 by $71 million. The 
State ranked 17th in the Nation in mineral 
production and 8th in the Eastern United 
States. 

The increase in mineral sales during 1984 
was primarily due to strong demands by the 
construction industry for raw materials. 
Sales of clays, sand and gravel, and stone 


increased $32.6 million over the 1983 level. . 

Tennessee's metal industry faced a differ- 
ent market year. Although the demand for 
domestic steel improved over the period of 
the early 1980's, a benefit to the State's 
three steel companies, demand was below 
plant capacities. Depressed aluminum, cop- 
per, and zinc prices had a negative effect on 
Tennessee producers of these three metal 
commodities. 


Table 1.—Nonfuel mineral production in Tennessee! 


1983 1984 
Mineral Value Value 
Quanti (thou- Quanti (thou- 
ty ty ) 
Clay J thousand short tons. _ 1,066 $26,516 1,267 $30,207 
% --------- -=-= NA 5 NA 5 
rock ol cn s S thousand metric ton: 1,198 729,078 1,868 83,215 
Send and gravel: 
jon lnscn A ea Ll rar thousand short tons 6,100 18,700 6,804 19,880 
Industrial- he ee do... 5,455 650 6,908 
Crushed__ do- 30,578 1111,57 6,200 188,000 
Dimension. ß euo 3 — 7 1,161 €1,097 
Zinc (recoverable content of ores, etc.)) „ metric tons 109,958 100,336 116,526 124,854 
Combined value of barite, cement, copper, lead (1984), lime, pyrites, 
an, . , x eee XX 114,498 XX 124,150 
ö; m2; - AA ee XX 1407, 312 XX 418,821 
*Estimated. "Revised. NA Notavailable. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Tennessee, by county! 


(Thousands) 
County 1982 ` 1988 Minera% oe 
FCC W W Stone (crushed), clays. 

Bedford à) W Stone (crushed). 
Benton- AAA W W Stone (crushed), sand and gravel (industrial). 

ledsoe |... 2-2. --- ts W Stone (crushed). 
Blount... 2 ------- à) W Stone (crushed), stone (dimension). 
Bradle È) W Stone (crused). 
Campbell |... .......--- W W Stone (crushed), sand and gravel (industrial). 
Cannon (* W Stone (crushed). 
Carroll... vun W W Sand and gravel (industrial), clays. 
Carter, * W Stone (crushed). 
Claiborne (4) W ; 
Olay C à W Do. 
Cock * $143 Do. 
Coffee W W Do. 
Cumberland W W Stone (crushed), stone (dimension). 
Davidson à) 11,800 ne (crushed). 
Decatur |... L2. ------ $1,067 W Do. 
DeKalb .------------- * W Do. 
Dickso/onnn (3) W Do. 
Fayette _____________- 62 5 
Fen tres 0 W Stone (crushed), stone (dimension). 
Franklin à) W Stone (crushed). 
Gibson- -.----------- W W = Clays. 
Gil //˖ů ˙· 8 W W Phosphate rock, stone (crushed). 
Grainger à) W Stone (crushed), stone (dimension). 
Greene W W Do. 
Hamblen _ * W Do. 
Hamilton 19,432 -W Cement, stone (crushed), sand and gravel 

i (industrial), clays. 
Hardeman .........--- W Q3) 
Hardin W W Stone . 
Hawkins * W 
FFP 7,889 9,267 

Humphrey 525 z — deg 

umphreys. - ---------— eee: ne 
J eckson Bon eS a care atten @) W 
Jefferson ------------- 51,608 45,815 Zine, e stone (crushed). 
Johnson - ------------- ê) W ne (crushed). 
„ 21,861 42,888 Zins. cement, stone (crushed), stone (dimen- 

sion), clays. 
Lauderdale |... W ê) 
Lawrence e 12 Q3) 
Lincoln à W Stone (crushed). 
Loudoonn W W Barite, stone (crushed). 
Toi a EAE E c. W W Lime, stone (crushed). 
MeNair jz W 3) 
Macxon[nnnnnn Q3 W Stone (crushed). 
Madison 133 Q) 
Marion ____.______~~~ W W Cement,stone (crushed). 
— 5 d amii 
UN Ac cecus E te rock, stone ( 
Meigs --------------- 3 W Stone (crushed). 
Monroee (* W Do. 
Montgomerr rr 7 W Do. 
Moore à) W Do. 
Morgan à) NN Do. 
Obio nnn 485 Q) 
Overton - ------------—- 798 W Stone (crushed). 
Polk FC 57 073 L tes, ail 
FCC ; copper, zinc, silver 

Putnam -------------- à) W  Stone( ed 
Rhea- ce à) W Do. 
Roanne W W Do. 
Robertaoůnn à) W Do. 
Rutherford |... @) -> 3,646 De. 
Sequatchie __________-- à) we Do. 
„ W W Do. 
Shelby - - -- ---------—- 3,430 3) 
Smith 2076 eee W W . Zinc, stone (crushed). 

n gece W W Stone (crushed). 
Sullivan W W Cement, stone (crushed), clays. 
Sumer! à W Stone (crushed). 

Tipton - -- ----------—- W 3 Do. 

Unicoi ek * W 
Union W W Lime, stone (crushed) 
Van Buren à W (crushed). 
Warren 3) W Do. 

Washington. _________ __ W W Stone (crushed), clays. 
Wayne W a) 

Weakley... ----------- 10,917 15,026 Clays. 


See footnotes at end of table. 
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Table 2.—Value of nonfuel mineral production in Tennessee, by county! —Continued 


(Thousands) 
County 1982 1983 1 

White à W Stone (crushed). 
Williamson . ----------—- W $11,058 Phosphate rock, stone (crushed). 
Winoůn à 732 Stone (crushed). 
Undistributed* . . . .. $190,725 249,243 
Send and gravel (construction) XX €18,700 
Stone: 

Crushed _ .--.-------- W XX 

Dimension . r ©] 288 XX 

Total® _.________ T978,7113 407,312 


5 TIN dns ised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
app ; 

No production of nonfuel mineral commodities was reported for counties not listed. 

*Stone, either crushed or dimension, was produced; data not available by county. Total State value is shown separately 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 

“Includes gem stones and sand and gravel (industrial) that cannot be assigned to specific counties and values indicated 


by symbol W. 
Data may not add to totals shown because of independent rounding. 


Table 3.—Indicators of Tennessee business activity 


1982" 1983 1984P 
Employment and labor force, annual average: 
Population JJ ð ſ a TTT ee thousands 4,656 4,616 4,717 
Total civilian labor fore Le do 2,134 2,181 
Unemployment... - - -- --------------—--—-------——- do— 253 250 190 
Employment (nonagricultural): 
ini j ⅛ͤ Maen a hn TOPPED: do— 9.2 7.9 7.9 
Metal mining do- 1.3 1.0 NA 
Nonmetallic minerals except fuel“ do- 2.7 2.9 NA 
Coalmining ß cL eh do... 3.8 2.9 NA 
Oil and gas extraction 5 do- 1.0 8 NA 
ufacturing total «4«„„„„„4„ͤ„„ Su 469.5 4124 491.6 
Primary metal industries do- 16.4 15.4 16.6 
Stone, clay, and products do- 12.4 12.9 14.5 
Chemicals and allied produetã ~~ do- 56.3 53.8 41.6 
Petroleum and coal ucl ccce: do— 7 8 8 
EE en ene home Se ĩͤ . INT Sere ae 12.2 69.6 76.3 
and public utilities do. ___ 84.0 83.6 88.5 
Wholesale and il trade 6 ee TM 880.5 889.9 414.7 
Finance, insurance, real estate da- 79.9 81.9 85.8 
EEUU a a ARCS AOE e Sa HR do- 313.1 323.4 845.2 
Government and government enterprises do— _— 207.5 294.1 293.0 
/ —Á——— Á——— do. ..- 31,705.8 1,722.8 1,809.0 
income e 
TUNAL iS e edt pe RP om-m Hv CA a OP millions $41,929 $44,475 9,142 
Pér apita 5 conne ⁰ . $9,006 $9,511 10,419 
ours earnings: 
Total average weekly hours, production workers 38.6 40.5 40.9 
Total average hourly earnings, production workers $7.16 $7.49 $7.93 
arnings by industry: e 
Farm income _--—---------------------—————— millions $562 $699 
Nonfarn- Se eG en AE do. .... $30,263 $32,682 $36,120 
pul. cani Lu do $226 $192 #204 
mining. anco ⅛¾ y E — 
Nonmetallic minerals except fuel «/ i eium E: $58 553 
S S ( AS cuc 
o FCC C0 do- $8,542 $9 555 $10,668 
lea T8 o- ; ; 
Primary metal industries |... ccc a $420 577 
8 ana Gee products JJ ĩↄÜ 8 do- $216 10 
Chemicals ied products_ ~ - - -——------------ do. $1,601 $1,650 $1,309 
Petroleum and coal products... do- $22 $29 
Telex edu - 5 do gas 2240 22822 
utilities 99 
Wholesale and U todo a ee A a cen uem $5,578 179 
Finance, insurance, real estate PN 1,500 $1,715 1,911 
epe nn we Hoo tp kre atte aa NER: e ,487 $6,1 989 
Government and government enterprises do- 172 $5, 704 


See footnotes at end of table. 


550 MINERALS YEARBOOK, 1984 


Table 3.—Indicators of Tennessee business activity —Continued 


19827 1983 1984 
Construction activity: | 
Number of private and public residential units authorised 15,008 29,960 $7,071 
Value of nonresidential constructioůnnn ____ millions_ _ $7 92.8 $900.7 4 
A aue of ger thre phar ond palpi — to aad within te Stato $229.5 $254.0 15.0 
portland an cemen wi State | 
UE uid thousand short tona. .. 1,154 1,884 1,518 
Nonfuel mineral production value: 
Total crude mineral values. millions $378.7 $407.3 $478.3 
Value per capĩitiaaKKzazzz ~~ $81 $87 $101 


PPreliminary. ‘Revised. NA Not available 
1Bureau of Labor Statistics, U S Deraan oli abso toni satay —'—á 
sources. 


*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data do not add to total shown because of independent rounding. 


oea DE Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
600 
"W" Withheld 
q 400 
— 
8 TOTAL 
e 
2 
2 
d 
—200 
= 
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Figure 1.—Value of stone and total value of nonfuel mineral production in Tennessee. 
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Trends and Developments.—Much of the 
State's mineral output is used as raw mate- 
rial by the manufacturing sector, and man- 
ufacturing employment growth in the State 
outpaced the Nation's in the first quarter 
but slowed in the second and third. Boosted 
by the first quarter strength of residential 
construction, Tennessee industries associ- 
ated with building materials posted above- 
average job gains. Through November, em- 
ployment in stone, clay, and glass manu- 
facturing was up 1196 over the same period 
in 1983. However, a slowdown in housing 
starts during the second and third quarters 
slowed growth in the construction raw ma- 
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terials industries, as well as the lumber and 
wood industries. 

Other industries also were unable to 
maintain growth through the fourth quar- 
ter. Employment and output in the primary 
and fabricated metals industry fell below 
the same period in 1983. The drop was 
largely due to oversupply and imports.* 

The overall growth in the economy and 
demand for mineral raw materials spurred 
construction and expansion plans for sever- 
al of the State's producers and manufactur- 
ers using mineral commodities as a basic 
raw material. Several expansions or new 
projects are listed in the following table: 


Company Location Activity 
AFG Industries ine Greenland... Completed a 600-ton-per-day flat glass furnace. 
ice mici uc ——6—ghnß 8 Announced p to build an amorphous sili- 

con photovoltaic cell facility. 

Foote Mineral Co New Johnsonville _ _ — Announced p to construct a 10,200-ton-per- 
year el ytic manganese ese dioxide plant. 

Knoxville Iron Io ille... ——————- Began a $15 million rnization program. 

H. C. Spinks Clay Co. Ine Gleason __._____- Completed two ball clay storage silos. 


Ownership of a number of the State's 
mineral producers changed during 1984. 


Company Commodity 
Chemrock Cord Expanded perlite.. 
Gulf + Western Industries Inc Zinc 
Ideal Basic Industries Ine Cement 
Jersey Minière Zinc Co _____ Zinc 
Kentucky - Tennessee Clay Co- Ball clay ______ 


River transportation played a significant 
role in mineral shipments. Cargos shipped 
into the State during 1984 included steel 
from Japan; steel coils from Japan, the 
Republic of Korea, and the Federal Repub- 
lic of Germany; fertilizer from Israel and 
Canada; gypsum from Canada and South 
America; asphalt from Missouri; and salt 
from Louisiana. Outgoing cargo included 
zinc bound for Corpus Christi, TX, and coal 
to Minnesota.‘ 

In June, the Tennessee Valley Authority 
(TVA) opened a $140 million, 1,000-foot 
navigation lock at Pickwick Landing Dam. 
Completion of the lock increased the re- 
liability of the barge handling facilities; the 
lock was second to the Kentucky Dam in the 
tonnage of lock traffic. 

In April, the first producing oil well in 
western Tennessee was completed. The 
well, drilled in the Chesterfield Community 


Several firms with new owners are listed in 
the following table: 


Location Facility New owner 
Central Tennessee Plant Grefco Inc. 
East Tennessee Mines . Mines 
East Tennessee Plant Moore McCormack 

ment Inc. 
Central Tennessee Mines and Union Zinc Inc 
smelter 
Northwest es. Ranchers Explora- 
Tennessee tion and Devel 
opment Corp. 


near Lexington, produced 39% to 40% high- 
gravity oil from a depth of 1,176 feet.“ 
Nonfuel utilization of coal was initiated 
by Tennessee Eastman Co. at a plant in 
Kingsport. The coal was gasified and the 
gas used to produce acetic anhydride for the 
manufacture of photographic film, plastics, 
fibers, and chemicals used in a variety of 
products ranging from cigarette filters to 
aspirin substitutes. The facility uses ap- 
proximately 125,000 tons of high-sulfur coal 
purchased from a Virginia company. Sulfur 
was extracted from hydrogen sulfide gen- 
erated in the coal gasification step. 
Legislation and Government  Pro- 
grams.—Although no legislation was passed 
on the State level directly affecting mineral 
production, several counties enacted legisla- 
tion that affected local aggregate producers. 
Campbell, Lawrence, Monroe, and Putnam 
Counties passed a $0.15-per-ton mineral sev- 
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erance tax on sand, limestone, sandstone, 
and chert. A similar tax bill was considered 
by Sevier County Commissioners but was 
not passed. 

During 1984, the Tennessee Division of 
Geology (TDG), Department of Conserva- 
tion, had several ongoing projects that dealt 
with Tennessee's mineral resources. These 
included the publication of four quadrangle 
maps containing geology and mineral re- 
source summaries; five additional projects 
were under way at yearend. The TDG was 
working with the Department of Health 
and Environment and the Tennessee Wild- 
life Resources Agency to prevent and abate 
water pollution problems resulting from oil 
and gas well drilling. The TDG continued to 
maintain and update the computerized oil 
and gas well data file, which contains infor- 
mation on approximately 8,000 wells. The 
TDG was working with the U.S. Geological 
Survey Water Resources Division by provid- 
ing mineral resource information for sever- 
al quadrangle maps in the Memphis area. 

The Bureau of Mines, the principal min- 
erals engineering agency in the U.S. De- 
partment of the Interior, conducted several 
programs relating to Tennessee's mineral 
industry. During 1984, all mineral produc- 
ers in the State were canvassed to develop 
baseline data on mineral production and 
value. This was part of an annual, nation- 
wide program to track domestic mineral 
production and determine demand, trends, 
and potential areas of shortage prior to 
their occurrence. 

The U.S. Bureau of Mines and Vanderbilt 
University sponsored a conference on criti- 
cal and strategic metals in ball bearings. 
One conference objective was the develop- 
ment of a contingency plan for U.S. technol- 
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ogy in the event of disruption of the supply 
of imported bearing materials. 

During the year, the U.S. Bureau of 
Mines funded two studies, one by the U.S. 
Department of Energy at Oak Ridge and 
one by the University of Tennessee at Chat- 
tanooga. The former was the “Development 
of Mineral Resources Assessment Methodol- 
ogies for U.S. in Nonfuel Mineral Policy 
Analysis," and the latter was “The Evalua- 
tion of Coal Reserves in the Whitewell 
Shale in the Southern Cumberland Plateau 
in Tennessee." 

In April, the U.S. Office of Surface Min- 
ing took control of the inspection of surface 
coal mines in the State. The Federal agency 
maintained that the State's enforcement 
was “grossly inadequate" with only 15% of 
required on-site inspections performed.* 

During the year, the TVA was involved 
with several projects in the energy genera- 
tion and pollution control areas, which, if 
proved feasible and adopted, could result in 
additional mineral sales or energy savings 
for the minerals industry. 

Among these was the development of 
atmospheric fluidized bed combustion 
(AFBC). With AFBC, coal is burned in a bed 
of limestone, providing efficient power pro- 
duction and pollution control. By yearend, a 
20-megawatt TVA pilot plant at Paducah, 
KY, had operated more than 8,500 hours 
using the process. 

Another project involved the noncon- 
vecting, salt-gradient solar pond (NCSP). 
Work was ongoing to determine the techni- 
cal and economic feasibility of NCSP tech- 
nology for supplying low-temperature proc- 
ess heat for industrial and commercial ap- 
plications. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Industrial minerals output accounted for 
12% of the value of mineral sales during 
1984. This was a 1% decrease from that 
seported for 1983. The three leading indus- 
trial minerals produced, in terms of value, 
were crushed stone, phosphate rock, and 
slays, accounting for 42% of the State’s 
otal value. 

Barite.—A. J. Smith Co. produced barite, 
a barium sulfate, by open pit mining in 
Loudon County. After washing, barite con- 
sentrates were shipped out of State for 


processing. Much of the Tennessee barite 
was used in the manufacture of chemicals 
and paint. 

Cement.—The State’s cement industry 
consists of two companies with plants in 
eastern Tennessee. Portland and masonry 
cement were produced by both companies. 

Dixie Cement Co. Inc. is a subsidiary of 
Moore McCormack Cement Inc. and Signal 
Mountain Cement Co. is owned by IFI 
International. Production and value of port- 
land cement increased approximately 7% 
and 19%, respectively. Masonry cement out- 
put decreased 4% and value increased 5%. 
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Table 4.—Tennessee: Cement industry, 1984 

Annual 

85 , "omoes clinker 

mpeny Location Process "8 Pie stad 
short tons) 
Dixie Cement Co. Ine _ oxville _...._____ _ Wet 2 550 
Signal Mountain Cement Co Chattanoo ga Wet 2 450 


Clays.— The Tennessee clay industry con- 
sisted of 9 companies operating 32 mines in 
5 eastern and 4 western counties. These 
companies produced common clay and 
shale, ball clay, and fuller's earth. 

H. C. Spinks Clay Co. Inc., a ball clay 
producer, completed the construction of two 
100-ton silos for storing air-float clays at the 
company's drying and grinding plant at 
Gleason. One silo is reserved for railcar 


loading and the second is for trailers. 

In July, National Gypsum Co. announced 
plans to expand its American Olean Tile 
Div. with the construction of a $20 million 
ceramic mosaic tile plant in Jackson. The 
facility, the company's second in the United 
States, will begin operation in 1985 and is 
designed to produce more than 10 million 
square feet of unglazed and glazed tile 
annually. 


Table 5.—Tennessee: Clays sold or used by producers 


Quantity Value 

Year and type to Average 

(short tons) Total fer ton 

1983: | 
IIC ³⁰Ü] . ³ ee 507,744 $16,955,610 $33.39 
Common clay and ahaleeitẽi¶LA¶nmnsLL2L2LLnmsns 488,22 955,685 2.20 

. AAA e E 940,965 17,911,295 
984: 
He... ⁵ ³ ³ eee ee eee 606, 870 21,249,030 85.01 
Conn clay and shale? ___________________ ee 560,278 1,165,263 2.08 
Total- --------------------------------—- 1,167,148 . 22,414,298 CX 
XX Not applicable. 
1Used in manufacturing building bricks and portland cement. 
Table 6.— Tennessee: Ball clay sold or used by producers, by kind and use 
(Short tons) 
1983 1984 
U 

€ Airfloat Unproe- Total Air-float petra Total 

Electrical porcelain |... 12,349 oes 12,349 18,356 age 18,35 
Fine china and dinnerware _ _ — — — — W E W 28,020 zc 28,020 

Floor and wall tile, ceramic 36,460 W 36,460 59,134 W 59,18 
Pottery_________________-_ 117,244 W 117,244 118,680 W 118,680 
Sanitary ware W W 128,743 6,350 W 36,350 
Gr A 112,306 168,570 2157,133 82,687 199,142 281,828 
Exports- 222 ͤ ͤ eee eee 37,578 23, 60,8 ,060 1,441 64,50 
Totaal „ 315,937 191,807 501,744 406,287 200,583 606,87( 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Includes data used in animal feed; 
and shapes; high-alumina refractories; kiln furniture 


; common bricks; catalysts (oil refining); croc 


and earthenware; firebrick, is 


; mortar and cement; pesticidi and related products; roo 


granules; rubber; unknown uses; and data indicated by symbol W. 


*Incomplete total; remainder included with individual uses. 


Graphite (Synthetic).—Union Carbide 
Corp. and Great Lakes Carbon Corp. pro- 
duced graphite products at three plants. 
Petroleum coke and coal tar pitch provided 
the raw material for the three facilities. 


Union Carbide operated plants at Clarks 
ville in Montgomery County and near Co 
lumbia in Maury County. Output from botl 
facilities was principally for the manufac 
ture of electrodes used in electric arc stee 
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making furnaces. In 1984, electric arc fur- 
maces accounted for approximately one- 
third of the raw steel production in the 
United States.“ 
Great Lakes Carbon operated a plant in 
[Elizabethton in Carter County to produce 
[high modulus graphite fibers. These fibers 
rwere used in the aerospace, sports equip- 
rment, and automotive industries. 
_ Lime.—Tenn-Luttrell Lime Co. and Bo- 
rwater Southern Paper Corp. were the 
States two lime producers. Tenn-Luttrell, 
rwith a plant at Luttrell near Knoxville, 
rmined a local limestone as a raw material 
rwhile Bowater preduced lime as a byprod- 
ruct of paper manufacture. Principal mar- 
[kets included the paper and steel industries; 
[lime was also sold for water purification 
applications. 
Lithium.—Foote Mineral Co. operated a 
[plant at New Johnsonville to produce 
lorgano-lithium compounds. The plant, con- 
istructed in 1962, uses lithium carbonate, 
obtained from company operations at Kings 
Mountain, NC, and Silver Peak, NV, and 
lithium metal to produce a material used in 
lubricants, pharmaceuticals, and for rubber 
Imar ufacture. 
Phosphate Rock.—The State ranked 
fourth behind Florida, North Carolina, and 
Idaho in phosphate rock output. Three com- 
panies, Monsanto Co. and Occidental Chem- 
cal Corp. in Columbia and Stauffer Chemi- 
al Co. at Mount Pleasant, produced ele- 
mental phosphorus from phosphate rock 
mined under contract. The phosphate rock, 
occurring in residual clays weathered from 
ohosphate-rich Ordovician limestones, was 
acovered by surface methods from sites in 

iles, Hickman, Maury, and Williamson 

ounties. The phosphate rock was convert- 
ad into elemental phosphorus, which was 
nanufactured into a variety of individual 
hemicals. 

Pyrites.—The Ducktown Basin in Polk 

ounty in southeastern Tennessee has been 

he scene of pyrite production for the past 

80 years. In 1984, Tennessee Chemical Co. 

pperated a mining beneficiation and chemi- 

al manufacturing complex at Copper Hill. 

Sulfide ore, pyrrhotite (60%), chalco- 
pyrite (30%), sphalerite (4%), magnetite 
2%), and traces of silver and gold were 
produced from surface and underground 
munes. 
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Primary crushers located underground 
prepared the ore for transport to the Lon- 
don mill where, after further crushing and 
grinding, a sulfide concentrate was recov- 
ered by flotation. Iron minerals were re- 
moved by magnetic separation. Copper and 
iron concentrates, recovered from the flota- 
tion process, were transported to the compa- 
ny's copper smelter and four iron roasters. 

Principal products included sulfuric acid 
and liquid sulfur dioxide. Byproducts in- 
cluded blister copper, zinc concentrates, and 
magnetite. The Copper Hill chemical com- 
plex produced a variety of organic and 
inorganic chemicals. In April, company offi- 
cials announced that the depressed copper 
and sulfur markets could force the compa- 
ny's closing. The company employs 1,300 
workers, 500 from Polk County, and sup- 
plies about 95% of the county's tax base. 

Refractories.—C-E Minerals Inc. oper- 
ated a fused silica and fused magnesium 
oxide plant in Greeneville. Fused silica 
sales are for silica nozzles and shrouds in 
continuous casting, and the material is also 
used in the manufacture of coke oven door 
liners, glass tank block, crucibles, special 
shapes, and foam block. Fused magnesium 
oxide has applications in basic brick and 
ramming mixes and as plastics for steel 
melting furnaces. | 

Sand and Gravel.—Tennessee's sand and 
gravel industry, 49 companies and govern- 
ment agencies operating 63 mines, produced 
6.95 million short tons valued at $26.7 
million in 1984. This was an increase of 
about 371,000 tons and about $2.6 million 
over that reported in 1988. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. The State's 
construction sand and gravel industry con- 
sisted of 43 companies or government agen- 
cies operating 57 mines in a 27-county area. 
Production was in 3 principal areas, which 
accounted for over 80% of the value: 13 of 
the 21 counties west of the Tennessee River 
(60%); Hamilton and Marion Counties in 
the southeastern part of the State; and in 
northeastern Tennessee (Cumberland, Fen- 
tress, Overton, and Putnam Counties). 
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Table 7.—Tennessee: Construction sand and gravel sold or used in 1984, 


by major use category 

tity Value Value 

Use b serene (thousands) per ton 
Concrete UC NUR TEN S ͤ ꝗ ? U.... a TP ee RN A 1,143 $3,616 $3.17 
Plaster and gunite sands ____________.._.~~..---~-~--~--~-~-- 185 768 4.18 
ila: a te re FONDS nt 209 719 3.44 
Asphaltic concrete ß 1.024 5,807 5.18 
base and coverinngnungs¶¶-gsss¶3ssss44„ 1,548 8,218 2.12 
! ⁵³ꝛ¹¹Aſſſ yſꝗſ ¶ͥydã yd y S HARE 2A 51 2.12 
Oher clle Lo n y y 2,172 6,096 2.81 

TetaloraverBge on Aa. 26,304 19,830 


Includes granules and other 


roofing unspecified uses 
Data do not add to total shown because of independent rounding. 


Industrial.—Industrial sand and gravel 
production in Tennessee increased 167,000 
short tons between 1983 and 1984. In 1984, 
the industry was in a four-county area in 
the western part of the State and in two 
counties in the Cumberland Plateau area of 
eastern Tennessee. The majority of produc- 
tion, 81%, was from the Benton, Carroll, 
and Henry Counties contiguous area in 
northwestern Tennessee. Hardeman was 
the fourth western Tennessee county with 
industrial sand production. Output from the 
industrial sand industry in these four coun- 
ties was sold, in descending order, for con- 
tainer, molding, golf course, and traction 
sand applications. 

Industrial sand and gravel, produced in 
Campbell and Hamilton Counties in the 
Cumberland Plateau area, was marketed 
for roofing, filtration, and coal washing 
applications. 

Container sand had the highest unit val- 
ue, followed by molding, coal washing, trac- 
tion, roofing, and golf course sands. The 
average unit value for all uses was $10.62 
per short ton. 

The increase in production between 1983 
and 1984 was primarily in the tonnages of 
container sand, 3096; roofing sand and grav- 
el, 50%; molding sand, 81%; and for filtra- 
tion applications, 158%. 

Slag, Iron and Steel.—Slag from the 
State's two steel producers was sold for 
general aggregate purposes. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numberod years are based on annual com- 
pany estimates made before yearend. 

Crushed.—In 1983, the last year that 
detailed data were canvassed, Tennessee's 
Stone industry consisted of 115 limestone- 
dolomite producers, 1 granite operation, 
and 1 marble operation. 

During the year, four counties passed a 
$0.15-per-ton severance tax, which included 


limestone, dolomite, and chert. | 

Dimension.—Several companies quarried 
sandstone from the Cumberland Plateau 
area for material used in a variety of 
construction applications. 

The John J. Craig Co. quarried marble 
from a quarry near Friendsville. The stone 
was gang-sawed prior to its sale to finishing 
plants. 

During the year, Armstar began oper- 
ation of a cast stone plant at Lenoir City. 
Marble chips and powdered resin are mixed, 
placed in a mold, and subjected to pressure. 
After curing at 180* F, the synthetic stone is 
sawed and polished similar to natural di: 
mension stone. 

Vermiculite (Exfoliated).—W. R. Grace 
& Co.’s Construction Products Div. exfoli 
ated vermiculite, primarily for the insula 
tion market, at a plant in Nashville. Crude 
vermiculite was shipped from company 
mines in South Carolina. 


METALS 


Tennessee's metal producers viewed 1984 
in a different light than did the industri 
minerals sector of the industry. Althoug 
the demand for domestic steel remain 
relatively steady, which helped sales by tt 
State's two steel producers, a worldwic 
glut of aluminum forced prices below pr. 
duction costs and the two instate aluminu 
smelters closed potlines by midyear to ac 
just output and inventories. Domestic co 
per prices remained depressed owing t. 
foreign imports, which adversely affect 
production and sales by the State's onl; 
copper producer. Low zinc prices and labc 
problems had a negative impact on the zir 
industry. 

Aluminum.—Tennessee's aluminum ir 
dustry consisted of the Aluminum Co. ¢ 
America (Alcoa) with a 220,000-short-tor 
per-year smelter complex at Alcoa L 
Blount County, and Consolidated Alum’ 
num Corp. with a 146,000-ton-per-yee 
smelter at New Johnsonville in Humphrey 
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County. Consolidated also operated an alu- 
minum foil and coated-sheet facility in 
Jackson. 

In midyear, a weakness in the worldwide 
aluminum market forced both producers to 
seek supply-side solutions and, as metal 
prices fell below ingot production costs, both 
companies announced production cutbacks. 

In late June, Alcoa announced plans to 
terminate preduction from one-half of a 
potline, decreasing output from the Alcoa 
complex by 50,000 metric tons. In July, 
Consolidated shut the third of the New 
Johnsonville smelter’s four potlines, leaving 
only one in operation. A continued deterio- 
ration in the price for primary aluminum 
and high TVA power rates were cited as 
reasons for the shutdown. 

In October, Consolidated closed one-half 
of the remaining potline, cutting production 
to approximately 18,250 short tons per year. 
A weak aluminum market and power rates 
were again cited for the curtailment. 

In October, Consolidated and the Alumi- 
num, Brick and Glass Workers Internation- 
al Union signed a contract ending a 3- 
month strike at the Jackson foil and coated- 
sheet mill. Under the new contract, the 
union made concessions on wages, job du- 
ties, and work practices to reduce produc- 
tion costs; the company agreed to retain the 
“successor clause," which states that should 
the company decide to sell the Jackson 
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facility, the contract with the union would 
remain in force. | 

In November 1983, Alcoa announced 
plans to invest $250 million to modernize 
the Alcoa facility. In November 1984, work 
began to upgrade the 1942-vintage North 
plant into a world-class sheet mill facility. 
Upon completion, the Alcoa facility will be 
equipped to roll wide, high-quality sheet for 
the container and building markets. 

A continuous feed, multistand, cold- 
rolling mill is the heart of the expansion 
project. The modernization program will 
also upgrade an existing mill at the Alcoa 
complex, adding the capability to handle 80- 
inch sheet. The project is scheduled to be 
completed in 3 years. 

Copper.—Tennessee Chemical produced 
blister copper from concentrates recovered 
during the beneficiation of sulfide ore 
mined in the Ducktown area of southern 
Tennessee. The company operates two un- 
derground mines and one surface mine, an 
ore beneficiation plant, and a metallurgical 
chemical complex at Copperhill, Polk Coun- 
ty. 
Concentrates, recovered by flotation dur- 
ing sulfide mineral beneficiation, are 
shipped by rail to a company smelter for 
blister copper production. Copper and cop- 
per compounds, blister copper, copper sul- 
fate, and copper carbonate account for ap- 
proximately 30% of the company’s sales. 


Table 8.—Tennessee: Mine production (recoverable) of gold, silver, 


copper, and zinc 
1982 1983 1984 
Mines producing: Lodee kkw 10 9 8 
Ore sold or treated | 
% ⁵ NEONATE ĩð Teg ee E MN thousand metric tons_ 1,004 1,822 W 
C i d yd mk i 0 — 4,446 4,019 W 
17 ³ d ⁰⁰⁰ͥ⁰ꝗyꝑapd A S Oe do- 6,050 15,842 6,071 
uction: 
Quantity 
ddr p ae Mcr y metric ton W W W 
auc dee 8 do- wae — W 
SIVE, S nc SR RE RICE t eL troy ounces. _ W W W 
va JJ NOE RN, EET es EE metric tona . 121,906 109,958 116,526 
ue: i 
CODDBE 22.8 ß e Li thousands WW W W 
"Votar ERU e REPE Re aE do PS PPP W 
SIINA 1 o :; a M x LI IE do W W W 
CJ; ³˙1—?' ..... do $102,882 $100,386 $124,854 


W Withheld to avoid disclosing company proprietary data. 
1Data do not add to total shown because of independent rounding. 


Depressed copper prices and foreign im- 
ports of copper were said to be the cause of 
severely restricted sales. Although Tennes- 
see Chemical’s major product is sulfuric 
acid, the depressed copper market has 
forced company officials to seriously consid- 
er the termination of mining operations. 
The company could purchase raw materials 


necessary to the production of sulfuric acid 
cheaper than the material can be mined 
and beneficiated at the southeastern Ten- 
nessee complex.* 

In July, company employees, along with 
those of 11 other major U.S. copper compa- 
nies, filed a protest with the International 
Trade Commission (ITC), claiming that im- 
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ported copper had created a depressed mar- 
ket for U.S. copper production. Although 
the ITC voted five to zero in favor of the 
U.S. copper companies and recommended 
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that either a quota or tariff be placed on 
imported copper, no action was taken. 

Ferroalloys.—Tennessee ranked third in 
the Nation in ferroalloy shipments. 


Table 9.—Tennessee: Ferroalloy producers, 1984 


Company 


Plant location Alloy 
International Minerals & Chemical Corp ~- Kimball ! silicon 
Monsanto (oo Columbia „ Ferroph 
Occidental Petroleum Corn Eod T ce cs iiio Do. 
Stauffer Chemical co Mount Pleasant: Do. 


The Chromium Mining & Smelting Corp., 
unsuccessful in locating a buyer for its 
Woodstock plant, permanently closed the 
facility in September. The plant was 


equipped with four high-carbon ferrochro- 


mium furnaces and one low-carbon ferro- 
chromium furnace. Total plant capacity was 
approximately 98,000 short tons per year. 

Germanium.—Jersey Miniére Zinc Co. 
produced germanium as a byproduct from 
zinc ore mined at the company’s Elmwood 
and Gordonsville operations. Germanium 
residues, recovered at the Clarksville 
smelter, were shipped to the Belgium firm, 
Métallurgie Hoboken-Overpelt SA, for re- 
covery of germanium. 

In 1984, a germanium oversupply TET 
by production from new operations and a 
slight decrease in demand in the electronics 
industry affected sales. 

Iron and Steel.—The Tennessee iron and 
Steel industry is composed of two companies 
with a rated annual capacity of 460,000 
short tons, 

Knoxville Iron Co., a subsidiary of Gold- 
fields American Industries Inc., announced 
plans for a $15 million expansion, which 
will include the addition of a 50-ton electric 
furnace and a continuous caster. One 35-ton 
furnace will be eliminated. Completion is 
scheduled for 1986. 

Lead.—General Smelting & Refinery Co., 
College Grove, a secondary lead smelter, 
refined plates from scrap automobile batter- 
ies. In May, General Smelting was request- 
ed to supply the State plans for monitoring 
ground water around two acid-holding 
ponds or close the impoundments. In June, 
the facility was partially destroyed by fire 
and a series of explosions. 

Manganese.—In midyear, Foote an- 
nounced plans to construct a $17.4 million, 
10,200-short-ton-per-year electrolytic man- 
ganese dioxide plant to replace the existing 
manganese metal plant at New Johnson- 
ville, which was closed in June 1983. 

The new manganese dioxide facility is 
scheduled for one of two cell rooms original- 


ly designed to produce manganese metal. 
One cell room would be maintained so that 
manganese metal production could resume 
if market conditions so warrant. The man- 
ganese dioxide facility is scheduled for com- 
pletion in late 1985. 

Tennessee Eastman in Kingsport, a divi- 
sion of Eastman Kodak Co., announced that 
in 1986 it will discontinue a process re- 
quiring manganese ore. The process, which 
produces a photographic developer, also 
produces manganese sulfate as a byproduct, 
and the process change will reduce domestic 
manganese sulfate supply. Manganese sul- 
fate is an intermediate material in the 
production of other manganese chemicals 
and manganese dioxide. It is also used in 
fertilizer and animal feed. 

Platinum.—National Refining Corp. op- 
erated a modern precious metals scrap re- 
finery in Gallatin. The company's pepe 
group metals division specialized in 
cious metals recovery services for the es 
ical, petrochemical, petroleum, and phar- 
maceutical industries. In 1984, the group 
was working with industries using plati- 
num, palladium, and rhodium metals on 
carbon and alumina supports. The compa- 
ny's total precious metals recovery and 
recycling system served a variety of indus- 
tries including medical, photographic, elec- 
trical, and X-ray film manufacturers. 

Rare Earths and Thorium.—W. R. Grace 
operated a rare-earth and thorium plant, 
Davison Specialty Chemicals Co., in Chat- 
tanooga. Monazite is imported from Austra- 
lia and Malaysia through the port of 


Charleston, SC, then by rail to Chattanooga. 


The monazite is ground and reacted with 
hot caustic soda to yield a mixture of rare 
earths and thorium hydroxide. Hydrochlo- 
ric acid is then reacted with the thorium 
hydroxide to yield a rare-earth solution. 
Several other chemicals are used to produce 
rare-earth products from the chloride solu- 
tion. Cerium and rare-earth oxides are cal- 
cined in a rotary kiln. The principal product 
is a rare-earth chloride used in the manu- 
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facture of fluid cracking catalysts. 
Other products from the facility and their 
uses are as follows: 


Product Uses 
Rare-earth fluorides and Carbon arc industry and 

chloride Textile paint industries 
Cerium compounds . - - _ - S tyg 


Zinc.—Tennessee has led the Nation in 
zinc production for several decades and this 
was true again in 1984. The State's zinc 
industry consisted of four companies oper- 
ating eight underground zinc mines in the 
eastern and central part of the State and 
one company recovering zinc concentrate as 
a byproduct of sulfide ore beneficiation, and 
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accounted for approximately 4696 of the 
U.S. recoverable zinc production. 

In February, the U.S. Bureau of the Mint 
awarded The New Jersey Zinc Co. Inc., the 
sales agent for Jersey Miniére, a contract 
for $2,840,700 for 5.5 million pounds of zinc. 
The metal will be shipped to the Ball Corp. 
in Greenville for penny blank fabrication.’ 

In May, Gulf + Western Industries Inc. 
sold its 60% interest in Jersey Miniére to 
Union Zinc Inc, a subsidiary of Union 
Minière SA of Belgium. The transaction 
made Jersey Miniére the first domestic zinc 
producer wholly owned by a foreign firm. 
Union Miniére owned 40% of the company 
before the sale. In addition to the mines 
mentioned in table 11, Jersey Miniére also 
owned a 90,000-ton-per-year electrolytic 
zinc refinery in Clarksville. 


Table 10.—Tennessee: Tenor of zinc ore milled and concentrates produced 


1983 1984 

Total materia lll!!! ««4««õ««««„«æt metric tons_ _ 5,841,702 6,071,125 
Metal content of ore! Zin eee percent. 1.88 2.02 
Concentrates eee and average content: 

Zinc concentratt«kkkkkk ccce L2222222- metric tons . 177,747 193,970 

Average zinc ale EE ee 8 percent 63.74 63.27 

Figures represent metal content of crude ore only as contained in the concentrate. 

Table 11.—Tennessee: Zinc industry, 1984 
Company Mine Mill 

ASARCO Incorporated... GA S Mascot. 

DO. ien uuo A e ice Immel -—-—-------------—- Do. 

He ec 8 he Market ______________ New Market. 

J a ett e Rum See : 
Jersey Min Resources Cord Beaver CCC Jefferson City. 
inière Zinc CoOo Elmwood and Gordons ville Elmwood. 

United States Steel Corp Jefferson City _____________ Jefferson City. 


Following the sale, Union Zinc and Afri- 
met Indussa Inc. reached an agreement 
whereby Afrimet became the sole sales 
agent for Union Zinc.” 

Reportedly, Union Miniére plans to ex- 
tend its mining operations to develop the 
Stonewall ore bedy at Stonewall adjacent 
to the Elmwood and Gordonsville ore bod- 
ies. The development of Stonewall would 
increase the feed of high-grade, low-iron 
zinc to the Clarksville refinery. The addi- 
tion of the Stonewall reserves would reduce 
the need to purchase outside zinc concen- 
trates. 

In June, Jersey Miniére reduced zinc 
output at the Clarksville facility to 75% of 


capacity in response to “weakening market 
conditions." Concurrent with the cutback, 
the company reduced the price for High 
Grade zinc by 3 cents to 50 cents per pound. 
Special High Grade was reduced to 50.5 
cents per pound, and Prime Western and 
continuous galvanizing grades were reduced 
to 50.75 cents per pound. 

In August, members of the United Steel- 
workers of America struck when their 3- 
year contract expired, closing the Elmwood 
and Gordonsville Mines. The refinery re- 
mained in operation; the mines supply 50% 
of the concentrate and the remainder was 
purchased.“ After 11 weeks, a new contract 
was approv 
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xr e Mineral Officer, Bureau of Mines, Tuscaloosa, 
p geologit, Tennessee Division of Geology, Knoxville, 


Federal Reserve Bank of Atlanta. Economic Review. 
Feb. 1985, p. 37. 


“Knoxville News Sentinel. Rolling on the River. Mar. 21, 


1984. 

5Jackson Journal. Oil Boom Begins With Local Strike. 
Aug. 15, 1984. 

*Memphis Daily. A Fresh Start. July 20, 1984. 


See footnotes at end of table. 
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American Metal Market. Mint Awards Five Zinc Pacts. 
Feb. 28, 1984. 

10 — 10 5 Sells Stake in Jersey Miniére. 
d Afrimet Ups Share of U.S. Zinc Market. May 

i3Metals Week. Union Minière Buys G + W's Stake in 
Jersey Miniére. May 19, 1984. 


1 American Metal Market. Jersey Minière Red 
Production at Smelter to 15% of 8 
June 29, 1984. 


. Jersey Minière Refining Not Halted by Strike. 


"American Metal Market. Electric Arc Furnaces Seen Au 6, 1984. 
Accounting er 10% of Output. May 2 1984. ttan News-Free. Press. Zinc Workers End 
Knoxville Journal. Tennessee Chemical May Close Wale OK Contract. Oct. 17, 1984. 
Within Year. Apr. 14, 1984. 
Table 12.—Principal producers 
Commodity and company Address Type of activity County 
Aluminum smelters: 
Aluminum Co. of America Box 158 Plant Blount. 
Consolidated Alumi 1107 Richancesd ndi _do H 
nso uminum Corp PE Ser iene = umphreys. 
Jackson, TN 38301 
Barite: 
A. J. Smith Coo -— Route 3 Open pit mine Loudon 
Sweetwater, TN 37874 
Cement: 
Moore McCormack Cement Inc., Box 28965 Plant 2.22252... Knox. 
a subsidiary of Moore Tampe, FL 33622 
Resources Inc. 
Signal Mountain Cement Co 8 Ab Hag National c Hamilton. 
Chattanooga, TN 37402 
Clays: 
Cyprus Industrial Minerals Co- Box 111 Pits and plants Carroll and 
Gleason, TN 38229 W 
General Shale Products Corp- .. — Box 3547 CRS ETE: PEENE EEES 3 
| Johnson City, TN 37601 Hamilton, 
Knox, 
W . 
Kentucky-Tennessee Clay Co- Box 449 NONE. REOR E Caroll Cheon, 
Mayfield, KY 42066 Henry, Weakle 
H. C. Spinks Clay Co. Ine Box 820 fri SOO ee ee ate Carroll, A 
ou Paris, TN 38229 Weakley. 
pper: 
Tennessee Chemical Co.! _ _ _ _ _ Copperhill, TN 37317 ... Underground mines, Polk. 
mine, 
plant. 
Graphite (synthetic): 
reat Lakes Carbon Corp Box 1301 Fit Carter. 
Elizabethton, TN 37643 
Union Carbide Corn Box 513 FFC Maury 
s Columbia, TN 38401 
Bowater Southern Paper Corp Calhoun, TN 37309_ _ _ _ 3 McMinn. 
Tenn-Luttrell Lime Co Box 69 3 Union. 
Luttrell, TN 37779 
Perlite (expanded): 
Chemrock Cors eate St. 3 Davidson. 
Nashville, TN 37208 
Phosphate rock: 
Monsanto Co. Columbia, TN 38401 eo a Oana Mee dew fs Do. 
Occidental Chemical Corp. Box 591 FFT Do. 
Columbia, TN 38401 
Stauffer Chemical Co Box 89 PC Do. 
Mount Pleasant, TN 
88474 
Sand and aer A 3 
Gravel Co 515 River St. Pla s Hamilton 
Chattanooga, TN 37402 
Memphis Stone & Gravel Co Box 1683 EENEN 0 Benton, Dyer, 
ü isi Memphis TN 38101 2 Shelby. 
Rogers Group Inc.*_ __ ___.___ x FFF Tipton. 
p Nashville, TN 37202 
Standard Construction Co. Inc Box 38289 Pit 2235. 22283256 Shelby. 
Germantown, TN 38138 
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Table 12.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Stone: 
American Limestone Co .. _ _ Box 2389 Quarries . Jefferson, Knox, 
Knoxville, TN 37901 Sullivan. 
. Box 231 zia rod s Bedford, 
c.) Easton, PA 18042 Hamilton, 
Rutherford, 
Warren. 
Vulcan Materials Co _____ Box 7 dcc. su tice Do 
i Knoxville, TN 37901 
e: 
John J. Craig Coo Box 9300 Quarry -------- Blount. 
Knoxville, TN 37920 
Imperial Black Marble Corp_ 8018 Chesterfield Dr. MONS." RS Grainger. 
Knoxville, TN 37919 | 
Sendstone: 
Ross L. Brown Cut Stone Box 398 zuo Sd s acr cec Cumberland. 
Co. Inc. Crab Orchard, TN 87723 
Crab Orchard Stone Co. Inc Drawer J EEIE >”. ene ware eee Do. 
Crossville, TN 38555 
Crossville Limestone Co. Inc Box 485 CCC Do. 
Crossville, TN 38555 
Mountain Stone Co 246 EDI. sett Fentress. 
Jamestown, TN 38556 
Vermiculite (exfoliated): 
W. R. Grace & co 4061 Powell Ave. Plant Davidson. 
: Nashville, TN 87204 
ASARCO Incorporated? _ _ ... Mascot, TN 37806 Underground mines Jefferson 
Inspiration Resources Co Box 82 Under P und Jeffe erg 
iration urces Corp... nderground mine erson. 
Jefferson Çity, TN 37760 and plant. 
Jersey Minière Zinc Co -—---- Elmwood, 38560 n mines, Smith 
piant, smeiter. 
United States Steel Corp? ____ Jefferson City, TN 37760 Underground mine Jefferson. 
! Also silver and zinc. 
3A1so ferroalloys. 


3 Also stone. 
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The Mineral Industry of 
Texas 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Bureau of Economie Geology, 
The University of Texas at Austin, for collecting information on all nonfuel minerals. 


By Jane P. Ohl! and Mary W. McBride? 


Total value of nonfuel minerals produced 
in Texas in 1984 was $1.71 billion, a 13.7% 
increase over that of 1983. The State ranked 
second in the Nation. Texas retained its 
position as the leading producer of native 
asphalt, portland cement, gypsum, magne- 
sium chloride, crushed stone, Frasch sulfur, 
and talc, and ranked second nationwide in 
production of clays, helium, salt, construc- 
tion sand and gravel, and natural sodium 


sulfate. 

In 1984, 21 nonfuel minerals were mined 
in the State, 1 metal and 20 nonmetals. 
Portland and masonry cement provided 
34% of the total value and, with stone and 
sand and gravel, added to well over 65% of 
the total. 

Per capita value of nonfuel mineral pro- 
duction was $107, compared with $98 na- 
tionally. 


Table 1.—Nonfuel mineral production in Texas! 


1983 1984 
Mineral Value j Value 
Quantity (thousands) Quantity (thousands) 
Cement: ; 
Mason) thousand short tons 276 $19,704 291 $24,409 
Portland ~- -----------------------—— do... 9,760 534,298 10,423 557,421 
CINCO oL uaa ee RE IL ME do- 3,955 22,515 3,594 23,051 
Gem stones „ NA 225 NA 175 
Gypsum. ;§Ä;g 4 ee thousand short tons 2,049 16,357 2,166 19,431 
elium (Grade- )) million cubic feet. — 52A 18,840 W W 
nine eo has federal E a deu e ats edil Pene thousand short us E 1,067 60,193 1,157 61,214 
/// UTOR OE EE PE SE 8 8,028 65, 670 8,184 69,672 
Sand and gravel: 
Construction - — — - - -—- ----—-—--------—-———- do- 58,500 208, 000 62,389 199,461 
š Industrial. ocne a E a a ieis do... . 1,788 29,631 2,028 29,282 
tone: e 
Crushed dua LC y ce eae ees do... 776,328 7239,187 *89,200 *300,000 
Dimension do... 50 11,071 47 11,236 
Sulfur Frasch .......- thousand metric tons . 2,468 W 2,994 W 
8 an god pyrephyilita FF thousand short tons 250 8,933. 283 5,708 
value of asphalt (native, 1984), fluorspar, helium 
grece iron ore, magnesium chloride, magnesium compounds, 
mica (scrap, 1984), sodium sulfate, and values indicated by | | 
Jh ⁰ ua ann ceu ie EIE I Ee XX 1279, 291 XX 414.352 
1J))!!õ˙))½n..kk;ͤlͤõ.!·ék . 8 XX 1,508,481 XX 1,715,407 


*Estimated. “Revised. NA Not available. W Withheld to avoid disclosing company proprietary data; value 
included with "Combined value" figure. XX Not applicable. 
1Production as measured by mine i rai salee, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Texas, by county! 


(Thousands) 
County 1982 1983 I 

Andrew i W Stone (crushed). 

Atascosa. _____________ W W Sand (industrial). 
Bandera (3) W Stone (crushed). 

Bastrop -------------- W W Clays. 

Böö -Coena er E NP W Do. 

Bell. oct W $6,001 Stone (crushed). 
XHeztür.———-2- 8 W W Cement, stone (crushed), lime, clays. 
Bordeenn W G) 

r W W Lime, stone (crushed). 
Be nene $445 (è) 

Brazoria... ~~ 128,544 W Magnesium chloride, salt, magnesium 

compounds. 

Brazos 32.2.3 ec W (3) 

Brewster. W W Fluorspar. 

Brown 22 ns Q3 W Stone (crushed). 

Burleson .....-.-.---- Q3 W Do. 

Burnet ~~ ~________~-— W 30,207 Stone (crushed), stone (dimension), lime. 
Calhoun ____________- _ W W Lime. 

F RR W Stone (crushed), stone (dimension, lime. 

Cass Loc oom W W Iron ore. 
Chambers W W Salt. 
Cherokee W W !lron ore, clays. 

Coke- ose tls W 3) 

Coleman W W Clays. 

Collin -—---—---------—- Q3 W Stone Prae 

Collingsworth ---------- "M W 

Colorado... ---------—- 42,125 W Sand u (industrial). 

Comal --—-----------—- W 69,544 Cement, stone (crushed), lime. 
Comanche (3) W Clays. 

Concho ------------—- SPN 1,185 Do. 

„ ee W W Stone (crushed). 
Coryell““..◻xs. 350 W Do. 
Crockett (3) Bo 
Crosby 2.2.2 565 22252 W 60 
Culbersooe nn W W Sulfur, talc, stone (crushed). 

Hc ces o W W Cement, stone (crushed), clays. 

Deaf Smith .. W W Lime, stone (crushed). 
Denton -------------- W W Clays. 
Donle yyy — 69 Do. 
ff W W Salt, stone (crushed). 
VST W 1,553 Clays, stone (crushed). 

Ector- rr 43,765 W Cement, stone, (crushed), salt. 
Edwards oe W Stone (crushed). 
Ellis numus W W Cement, stone (crushed), clays 
El Passo W W Cement, stone (crushed), stone (dimension). 
Fannin -------------- W (3) 
Fayette W 1,950 Clays. 
Fisher W W Do. 
Floyd- aps es ee 2 W Do. 
Fort Benßddgdg ----- 25,820 W Salt, stone (crushed) clays. 

lB s 86 W W Stone (crushed). 
Gaines W W Sodium sulfate, stone (crushed). 
Galveston nn W "e 
Gillespie W 1.722 Gypsum, stone (dimension), stone (crushed). 
Gonzales W W ays. 
Grayson - 2-22 2-2- 3) 2,218 Stone (crushed). 
Gregg --------------- 166 G) 
Guadalupe |... W W Clays. 
Hale Ww» W Do. 
Hall ⁰mꝛmm 8 W (3) 
Hans ford W W Stone (crushed). 
Hardlemannn W W Gypsum. 
Hardin b W 392 Sand (industrial). 
Harris's 2 2 its 102,899 59,504 Cement, salt, sand (industrial), eye 
Harrisons „ W W Clays , 
Hays —— W W Cement, stone (crushed). 
Henderson _________-__ W W Clays 
Hidalgo W 1,088 Stone (crushed). 
Bille L2 A W W Lime, stone (crushed). 
Hood .—— un Ets (3) W Stone (crushed). 
Howard W Q) 
Hudspeth _________=___ W 3,997 Talc, stone (crushed), gypsum. 
Hutchinsoeoeꝛen -— 2,492 (3) 
kk 86 (3) W Stone (crushed). 
Jasper (?) W Do. 
Jefferson W W Salt. 
Jim Wells (3) 376 Stone (crushed). 
Johnson ____~__________ W W Lime, sand (industrial), stone (crushed). 
Jones W 125 Stone (dimension). 
Kaufman 3) 2,886 Stone (crushed). 
Kot. ꝛ%¾ . W 3) Do. 


See footnotes at end of table. 
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Table 2 Value of nonfuel mineral production in Texas, by county —Continued 


(Thousands) 
County 1982 1983 Minerali produced in 1793 
Kindle W W Gypsum. 
D e s ea (3) W Stone (crushed). 
FF $82 W Do. 
ne,, W W Sulfur, sand (industrial). 
Limestone W $18,709 Stone (crushed), sand (industrial), clays. 
Lipscomb _____________ 3) zu 
Live Oak _________-___ W Sand (industrial), stone (crushed). 
Eo 8 (3) W Stone (dimension). 
Lubbock. . .........-- (?) _. Stone (crushed). 
McCulloch ..........-. 13,702 Sand (industrial). 
McLennan ...---.----- W W Cement, stone (crushed), clays. 
McMullen_______ +. --- (3) W  Stone(crushed) 
Marion W a 
Martini e W Do. 
Mason ~- -------------- 3) — 
Matagorda ___________- W W Salt. 
Medina W 63 Clays. 
Midland - ------------- 3) 1,267 Stone (crushed). 
Montaguae: a W Do. 
Montgomery .........-- 4,926 (3) 
rr Si es 12,308 ae 
Morris — — m W Stone (crushed), iron ore. 
Nase VVV 162 id one (crushed). 
oches ays 
Nara cms 2,060 1,900 Do. 
Newtoůnn W Sand (industrial). 
Nin 44,372 W Cement, gypsum, stone ee clays. 
Nueces- - ------------- W Cement. 
Oldham 2,011 (3) 
E dU W W Cement. 
Palo Pinto W W Clays. 
FFC ee ec W W Do. 
PecoB ee nisse W W Sulfur. 
Pok 55 cni A im PU 
Potter fk 88 W W Cement, stone (crushed), clays. 
Randall _____________ _ (?) 354 Stone (crushed). 
Reeves W (3) 
Runnels |... --- W (3) 
TTT W W Clays. 
San Patricio W W Stone (crushed). 
San Saba A W Do. 
Smile uu W (3) 
Somervell_—_----------- W (3) 
Stonewall! W W Gypsum. 
Tarrant ------------—-- W W Cement, stone (crushed). 
lo... 842 W Stone (crushed). 
e ds W W Sodium sulfate. 
Tom Greens 3) W Stone (crushed). 
|; MER a W W Lime, stone (crushed). 
Uvalde- ---—---------—-- 545 W Stone (crushed). 
Val Verde W W 1 
Van Zandt W W Salt, clays. 
Victoria 17,778 (3) 
Walker W 1913 Stone (crushed), clays. 
TCA W G) 
Washington. ___________ (3) RT 
rr W W Stone (crushed). 
D. ede A 8 W W r. 
Williamoen n (3) W Stone (crushed), stone (dimension). 
Winkler W W Salt. 
Wise 153 W Stone (crushed), clays. 
/§§ö»ͤ«—ÜWwÜàà W W Clays. 
Neak um W ee : 
ins 200 W Stone (crushed). 
Undistributed*. _________ 902,529 1,079,698 | 
Sand and gravel (construction) *208,000 
Stone 
7 205, 000 XX 
Dimension r 7,702 XX 
Total lcs nn 1,547,278 1,508,481 
*Estimated. Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
XX Not applicable. 


1No production of nonfuel mineral commodities was reported fur counties not listed. 
ed and dimension stone was produced; data not available by county. Total State values are shown separately 


under Stone.“ 


Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 


"Sand and gravel (construction)." 


“Includes gem stones that cannot be assigned to specified counties and values indicated by symbol W. 
5Data may not add to totals shown because of independent rounding. 
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Table 3.—Indicators of Texas business activity 


1982" 1983 1984 
Employment and labor force, annual average: 
opalation J; ͤ E ae oat SS thousands. _ 15,329 15,779 15,989 
Total civilian labor for re do_ ___ : 7,637 ,853 
Unemployment ______ ~~~ 22222222222222222-2- do— 610 466 
Employment (nonagricultural): 
Mining totale „ do... 303.2 262.9 269.9 
Metal mining? -  — — -- -------------------——-—- do... 1.3 9 NA 
Nonmetallic minerals except fuel do... 1.9 1.8 NA 
Coal mining EE ESNE BEA EEE AE do... 1.0 1.0 NA 
Oil and gas extraction -———-————— do... 292.9 253.2 260.3 
Manufacturing totaaaaaaall.lilnlnln. do... 1,045.2 963.7 996.8 
i metal industrie do... 42.9 33.8 36.1 
Stone, clay, and irren producta v ee eas Eyed do— 44.4 45.8 48.8 
icals and allied produett sss „ do- 81.9 77.5 76.7 
Petroleum and coal products — - --------------------—-- do... .42.8 43.8 41.9 
i ee eu de c aru us Se EE E LE ans do... 431.1 424.0 430.4 
Transportation and public utilities do- 385.8 366.2 371.1 
Wholesale and jB^.Ts pU ³ðòùgꝗo%»O»ÄA7'bĩðZĩ 8 do— —— 1,554.1 1,554.0 1,614.0 
inance, insurance, J•öÄà1 ee do 369.6 394.1 414.9 
J/ſſͥſͥͥõͥõͤõĩẽ[ſC ²ũ ² y ¾ ““.... do... 1,150.5  1,186.3 1,251.5 
Government and government enterprises do... 1,023.6 1,042.0 1,082.0 
Total" c CR ur ³ð UE ð d m 8 do... 6,263.4 6,193.6 6, 436.6 
Personal income: 
ON see ee ⁵ĩ⅛˙ A ea ere eee milliona. . $174,233 $182,880 $201,013 
Per capita sc here ets eh a E ea $11,366 $11,590 $12,572 
Hours and earnings: 
Total average weekly hours, production workertr s! 40.0 40.9 41.7 
Total g | ge hourly earnings, p roduction worker 3.60 $8.58 $9.04 
otal average hourly earnings, production workersss „ : ; 
by eee ree e ange ae eee om seme ee DE $10.13 $10.26 $10.27 
Earnings by industry: 
Farm inconuꝭnue - - - - — —— LLL 2L 222222222222222-2 millions 31.521 $1,9 $2,151 
j ᷑ ũ ů ůcʒ⁵ʒg es ee di cc LE do... $130,284 $135,728 $149,144 
i ing J)) A nO ea RSE MN do $10,724 $9,315 $10,078 
etal mining _________________________________ do- $28 $23 $14 
Nonmetallic minerals except fuels „ do— __ $182 $187 $184 
| minihg 2-55 ieu do... $40 $41 357 
Oil and gas extractio7 „% do___. 510,474 $9,063 $9,823 
Manufacturingtotal . ____________________.____-_____ do... 300 588 . $26,708 
i metal industrie do... $1,242 $1,011 $1,116 
Stone, clay, and i glass producti- -sas au esee do— $975 054 . $1,184 
Chemicals and allied product do... $2,810 — $2,839 $2,931 
Petroleum and coal products |... ccc do... $2,079 . $2,129 $2,182. 
Construction ou oS uec cacumen uM EE MdL do... $10,167 $10,541 $11,349 
Transportation and public utilities do— 10,027 510,967 $11,696 
Wholesale and retail trade do— „171 $27,598 
Finance, insurance, real estalee 898 do- $7,442 . $9,020 ; 
SEPVICME o cou om De EA E ET x EE E do... $21,974 $24,461 $27,696 
Government and government enterprises do... $19,318 $21,110 322,972 
Construction activity: 
Number of private and public residential units authorized... 201,313 276,684 191,136 
Value of nonresidential construction millions. . 46, 878.0 36, 325.4 7,111.8 
Value of State road contract awards do- $895.4 8867.1 $974.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 9,428 10,359 11,355 
Nonfuel mineral production value: 
Total crude mineral value __________________~ ~~~ 2-2 millions._  $1,547.3 $1,508.5 $1,715.4 
Value per capita ~ - —- - - - ~- -- --------------- es Ene E ce $101 $96 $1 


"Revised. NA Not available. 


Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 


*Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


*Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 
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Figure 1.— Value of cement and total value of nonfuel mineral production in Texas. 
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Figure 2.— Principal mineral producing localities in Texas. 
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Trends and Developments.—The trend 
toward more foreign investment in the U.S. 
cement industry continued. In Texas, six 
plants, or one-third of the cement plants in 
the State, one grinding and distribution 
center, and one terminal were owned by 
foreign investors. 

Firms dealing in international mineral 
trading improved or built new dock and 
Storage facilities at Texas ports. 

International Minerals & Chemical Corp. 
built a dry bulk marine terminal at Texas 
City for petroleum coke, potash, soda ash, 
and other domestically produced materials, 
although the operation also was to handle 
imported materials from overseas. The mul- 
timillion dollar facility, constructed on a 93- 
acre leased site on the Texas City Industrial 
Canal, became operational October 1, 1984. 
The location is: served by the Missouri- 
Pacific; the Missouri-Kansas-Texas; the 
Atcheson, Topeka, and Santa Fe; the Bur- 
lington Northern; and the Southern Pacific 
Railroads. 

The Port of Houston, the second largest 
barite entry port, installed a new $4.1 mil- 
lion shiploading system, including a travel- 
ing shiploader, a dust suppression system, 
and a new conveyor belt scheme, to increase 
efficiency and improve turnaround time for 
ships calling at the port. 

The Houston potash dock was closed for 
improvements on October 15 and reopened 
November 10. Port Arthur and Beaumont 
were the alternative ports. | 

Newpark Resources Co. announced its 
intention to develop a new supply base at 
Harbor Island near Corpus Christi to fur- 
nish fluids (including barite drilling muds) 
to the offshore petroleum exploration indus- 
try in the Gulf of Mexico. 

Dun and Bradstreet Corp. estimated pop- 
ulation changes between 1980 and 1984 for 
each of the Nation's 3,123 counties that had 
populations of 100,000 or more. Fort Bend 
County, TX, topped the list as the Nation's 
fastest growing county, up 45.7696 in popu- 
lation. Also among the top 25 fastest grow- 
ing counties were seven other Texas coun- 
ties: Montgomery, 2d; Denton, 4th; Collin, 
5th; Ector, 11th; Travis, 15th; Harris, 17th; 
and Hidalgo, 18th, each up from 19.61% to 
as much as 45.47%. 

Population shifts and patterns can be 
expected to influence changes in the mining 
industry, especially the industrial minerals 
sector, which includes such quarried mate- 
rials as sand and gravel, crushed stone, and 
the components of cement. Demand will 
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rise for other mined and quarried products 
also used for housing, transportation, medi- 
cal care, and other correlative growth areas. 

Employment.—Mining employment, in- 
cluding the oil and gas industry, rose from 
290,100 in 1983 to 294,300 in 1984 and was 
expected to rise to 302,400 in 1985, accord- 
ing to the Texas Comptroller of Public 
Accounts. 

Environment. — On January 30, 1984, the 
U.S. Department of Labors Occupational 
Safety and Health Administration (OSHA), 
the United Steelworkers of America, and 
ASARCO Incorporated agreed on feasible 
engineering controls to reduce worker expo- 
sure to lead at four of the company's plants, 
including the smelter at El Paso. OSHA 
officials were discussing similar agreements 
with AMAX Inc. and St. Joe Lead Co., the 
Nation's other leading lead companies. The 
agreements called for improving ventila- 
tion, enclosing some processes or work- 
places, increasing cleanup methods, provid- 
ing filtered-air clean rooms, and conducting 
research to develop or locate additional 
controls to further reduce lead exposure.* 

In early 1984, the Environmental Protec- 
tion Agency issued a final rule limiting 
particulate emissions from new plants start- 
ed after August 24, 1982. The final rule 
limits the concentration of particulates in 
Stack emissions to 0.00 gram per cubic 
meter, based on the use of the best demon- 
strated technology, in this case, high-energy 
wet scrubbers. Plants affected are those 
that process metallic ores into concentrates 
containing. one or more of the following: 
aluminum, copper, gold, iron, lead, molyb- 
denum, silver, titanium, tungsten, uranium, 
zinc, and zirconium.® All were processed in 
Texas. 

The Railroad Commission of Texas, Sur- 
face Mining and Reclamation Division, 
issued a Notice of Violation on June 6, 1984, 
relating to Aluminum Co. of America’s 
(Alcoa) permit to operate the Sandow lig- 
nite surface mine. Sandow provided low- 
grade coal for the power station servicing 
the company’s Rockdale plant. The notice 
directed that an amendment to the permit 
application be filed, specifying a method of 
reclamation to reduce the high-acid condi- 
tion at the surface of certain reclaimed 
mining lands. Conditions that warranted 
five additional notices to the Sandow sur- 
face mine in the third quarter of 1984 had 
been or were being abated. 

Exploration  Activities.—In February 
1984, Wold Minerals Exploration Co. an- 
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nounced a major talc discovery in the west 
Texas area after a successful exploration 
and development program. The size of the 
discovery was not announced. The company 
held mining patents to more than 20,000 
acres of State-owned land in the area.* 

Legislation and Government  Pro- 
grams.—One of three finalists in the Nation 
chosen by the U.S. Department of Energy 
(DOE) to be further studied as the Nation's 
first permanent burial ground for high-level 
radioactive-waste disposal was a site in Deaf 
Smith County. Waste would be stored near 
the farming community of Hereford. 

Plans for the waste repository proposed 
that tunnels be drilled in old and stable salt 
beds 2,500 feet below a 2,000-acre area. 
Reaching the salt bed would require that 
large-diameter shafts be dug through parts 
of the Ogallala and Santa Rosa aquifers— 
the main water sources for agriculture on 
the High Plains. 

Critics questioned whether DOE had the 
technology to drill a shaft of the size neces- 
sary and to keep that shaft dry. The ques- 
tion of where to put the 25 million tons of 
salt removed during excavation of the space 
needed was also a serious consideration. 
The schedule called for the President to 
approve a site and send his nomination to 
Congress by 1990. After nomination by the 


President, a State could issue a formal 


"notice of disapproval” of the site." 

In March, the U.S. Congress approved 
Interstate Cost Estimate legislation that 
gave the U.S. Department of Transporta- 
tion authority to disburse collected Federal 
Highway Trust Fund construction funds to 
the States. The action was 6 months late 
and released only one-half of the funds 
available; their late release affected the 
demand for crushed stone. 

In a rehearing of Moser et al. versus 
United States Steel Corp. et al., in June, the 
Texas Supreme Court withdrew a 1983 opin- 
ion that ruled that near-surface uranium 
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deposits (being produced in situ) belonged to 
the holder of the mineral estate. In Texas, 
the mineral and surface estates may be 
separated by conveyance, and longstanding 
tradition in Texas had held that near- 
surface minerals were a part of the surface 
estate.* 

The U.S. Bureau of Mines provided some 
funding for the Texas Mining and Mineral 
Resources Research Institute, which sup- 
ported graduate research in mining and 
related topics at The University of Texas at 
Austin and at the Texas A & M University 
at College Station. 

The institute also supported research by 
the Bureau of Economic Geology on the 
mineral resources of Texas. Projects includ- 
ed the geology of occurrences of various 
metals in the Trans-Pecos area, lignite in 
east Texas, bituminous coal in north-central 
Texas, and the occurrence and production of 
industrial minerals in Texas. 

The Bureau of Land Management paid 
$929,648 in lieu of taxes to local Texas 
governments for tax-exempt Federal lands. 
Only 2.1% of land in Texas is owned by the 
Federal Government. 

In December 1984, the Texas Water De- 
velopment Board adopted rules regulating 
large-bore drilled or mined shafts, pursuant 
to Texas Senate Bill 1018. In general, new 
facilities with "very large diameter" bore- 
holes and shafts, and which penetrate ei- 
ther a major or minor aquifer of usable 
quality ground water, will require a permit 
from the Texas Department of Water Re- 
sources. The three existing facilities in the 
State that might have been affected were 
exempt from the orders. 

Public hearings on rules to regulate the 
mining of iron ore and iron ore gravels were 
held by the Surface Mining and Reclama- 
tion Division of the Railroad Commission of 
Texas, but no regulations had been publish- 
ed by yearend. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Ammonia (Anhydrous) and Urea.—Ac- 
cording to its 1984 annual report, Cominco 
American Incorporated produced anhy- 
drous ammonia and urea at its fertilizer 
plant at Borger, Hutchinson County, and 
delivered ammonia through a 900-mile pipe- 
line to its terminals as well as to the am- 
monium nitrate fertilizer plant at Beatrice, 


NE..With improved markets, the produc- 
tion of anhydrous ammonia and urea at 
Borger returned to normal levels in 1984. 

A $45 million project to increase the 
volume of ammonia and reduce the energy 
required to produce it was under study. 
Benefits foreseen included a reduction of 
waste disposal volumes. At yearend, the 
Borger plant employed 81 workers and had 
produced 326,600 metric tons of ammonia 
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and 70,200 metric tons of urea, up from 
218,500 metric tons and 46,900 metric tons, 
respectively, in 1983. 

Asphalt.—Bituminous limestone, used 
primarily as a paving material for street 


and road repair, was produced in Uvalde . 


County by White’s Mines Inc. and Azrock 
Industries Inc. In June, Azrock was pur- 
chased by the R. L. White Co. The geologic 
unit is Anacacho Limestone, a coarse- 
grained, fossiliferous limestone impreg- 
nated with asphalt. Extensive surface and 
near-surface deposits are in parts of Medina 
and Kinney Counties, as well as Uvalde 
County, all west of San Antonio. 

Native asphalt was produced only in Tex- 
as and Utah and was valued at about $8.75 
per short ton. 

Cement.—Reflecting growth in construc- 
tion and building and continued improve- 
ment in the domestic economic: outlook, 
portland cement total production and value 
increased 6.8% and 4.3%, respectively; how- 
ever, average value per short ton decreased. 


Masonry cement production increased 


5.4%, and total value rose 23.9%. 

Portland cement was produced at 18 
plants and masonry cement at 12 plants 
during 1984. The average value of portland 
cement shipped in 1984 was $53.48 per short 
ton. The average value of masonry cement 
shipped was $83.87, about $12.50 per ton 
more than in 1983. Finished portland ce- 
ment shipments to terminals were made 
almost entirely by rail. 

Ready-mixed concrete companies used 
58.5% of the finished portland cement pro- 
duced, followed, in decreasing order of 
amount used, by contractors, concrete prod- 
uct manufacturers, building material deal- 
ers, highway contractors, miscellaneous 
customers, and government agencies. 

During the year, the local industry oper- 
ated 33 kilns having a total clinker produc- 
tion capacity of 30,082 short tons of cement 
per 24 hours. Seventeen kilns were the wet- 
process type and 16 were the dry process. 
Nine plants used suspension preheaters.. 

The industry consumed 8.2 million tons of 
limestone and smaller amounts of anhy- 
drite, cement rock, clay, clinker,. fly ash, 
gypsum, iron ore, marl, mill scale, sand, 
shale, and various acids, oils, resins, and 
caustic soda. 

Natural gas was the major fuel used to 
heat kilns; 1,881,440 thousand cubic feet 
(Mcf) of this fuel was consumed during the 
year, 22% less than in 1983. For air pollu- 
tion control, 14 fiberglass baghouses and 16 
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electric precipitators were used. 

Foreign ownership of Texas cement com- 
panies was significant: Alamo Cement Co., 
650,000-short-ton clinker capacity, owned by 
Presa S.p.A. Cementeria di Robilante (Italy) 
and Vigier Cement Ltd. (Switzerland); Gen- 
eral Portland Inc., three plants in Texas, 
clinker capacity combined with other Gen- 
eral Portland plants in six States, and a 
grinding and distribution terminal in Tex- 
as, owned by Lafarge Coppee (France); Le- 
high Portland Cement Co., one plant in 
Waco, clinker capacity combined with eight 
Lehigh plants, owned by Heidelberger Ze- 
ment AG (Federal Republic of Germany); 
and River Cement Co., one plant, clinker 
capacity combined with one other River 
Cement plant, owned by Instituto Finan- 
ciere Industriale S.p.A. (Italy). The termi- 
nal, with a capacity of 300,000 short tons of 
clinker, was owned by Falcon Cement Co. of 
the Saudi Research and Development Corp. 
(Saudi Arabia). 

To serve the Dallas area, Box-Crow Ce- 
ment Co., formerly Dal-Tex Cement Corp., 
created a new 1-million-ton-per-year plant 
northwest of Midlothian, Ellis County. 

Capitol Cement Div. of Capitol Aggre- 
gates Inc. added a new 500,000-short-ton- 
per- year, dry-process kiln line at its San 
Antonio plant, increasing the annual clink- 
er production capacity to 830,000 tons. 
Gifford-Hill & Co. Inc. added production of 
oil well cement at its Midlothian plant. 
Lafarge bought a cement terminal at Cor- 
pus Christi. 

Expansion was begun in October 1984 at 
Southwestern Portland Cement Co.'s Odes- 
sa plant. The installation of an additional 
finish mill and related facilities at an esti- 
mated cost of $10 million was scheduled for 
completion in 1985 and would increase ca- 
pacity by approximately 25%. 

Southwestern Portland's El Paso cement 
market was affected by Mexican imports in 
1984, and a decision was made to remove 
from service the kilns at the small, high- 
cost E] Paso plant in early 1985 and, at least 
temporarily, utilize the facility as a grind- 
ing and distribution terminal for imported 
Mexican clinker and cement. 

The estimated clinker capacity of each of 
the three Southwestern Portland plants 
was Odessa, 527,000 tons; El Paso, 257,000 
tons; and Amarillo, 230,000 tons, amounting 
to 25.396 of the firm's capacity. Shipments 
from these three plants were 14% above 
those of 1983. 

Southwestern Portland was a wholly own- 
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ed subsidiary of Southdown Inc. of Houston, 
which stated in its 1984 annual report that 
Southwestern Portland's operating earn- 
ings throughout the company were up more 
than 100% over those of 1983. Ps 


Table 4.—Texas: Masonry cement salient 
statistics 


Short tons unless otherwise specified) 


1983 1984 
Number of active plants 12 12 
Production 281.585 291,746 
Shi ments sa mills: 
35 216,197 291,022 
alude $19,704,492 $24,408,725 
Stocks at mills, Dec. 31 27,005 27,369 


Table 5 .—Texas: Portland cement salient 
statistics 


(Short tons unless otherwise specified) 
1983 


1984 
Number d active plants 19 18 
Production 9,652,005 10,321,445 
Shi mente from mills: . 
Quanti 6 9, 760,372 10,423,083 
Alus 298,379 8557, 421,275 
Stocks at mills, Dec. 31 -$555,593 609,643 


Clays.—Clays sold or used in the State 
decreased 9% in total tonnage, but increas- 
ed 2% in value, and Texas retained its 
position as the second ranking clay produc- 
er in the Nation. 

The State's 30 companies operated 68 pits 
in 32 of its 254 counties: 54 pits produced 
common clay and shale; 1 each, ball clay, 
fuller's earth, and kaolin; 9, bentonite; and 
2, fire clay. 

The six top-ranking companies each pro- 
duced more than 100,000 short tons of clay 
and accounted for 78% of accumulated out- 
put and 56% of total value. 

Although Texas held its place as the 
Nation's major producer of common clay 
and shale, output declined 8% from that of 
1983. The State ranked fifth of 15 that 
produced bentonite, but output decreased 
17% from that of 1983. Fire clay and fuller's 
earth production fell by nearly one-half and 
two-thirds, respectively. 

Texas ranked fourth of seven States that 
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produced ball clay, output increasing 56% 
over that of 1983. Kaolin output and aver- 
age value increased 15% and 50%, respec- 
tively, compared with those of 1983. 

Only those upward changes in ball clay 
and kaolin output and value followed the 
nationwide trends. 

The largest manufacturer in the Nation 
of vitrified clay sewer pipe and an innovator 
in the use of clay products was Dickey Co., 
which had facilities at San Antonio and 
Texarkana.!! 

Elgin-Butler Brick Co. was converting its 
gas-fired kilns to coal with the aid of 
National Synfuels Inc. of Jacksonville, FL, 
which was designing a traveling-bed gasi- 
fier to produce natural gas from lignite 
associated with Elgin-Butler's clay mining 
operation in Bastrop County. The $1.6 mil- 
lion project was expected to produce a 
competitive low-Btu gas that would help to 
reduce firing costs. 

A. P. Green Refractories Co., a subsidiary 
of United States Gypsum Co., 'added a new 
production facility at its Sulphur Springs 
plant, Hopkins County. The company con- 
structed a 40,000-square-foot addition to the 
plant to manufacture a line of clay-alumina 
mortars, plastic refractory products, and 
high-alumina firebrick. 2 

Justin Industries Inc. of Fort Worth sold 
its Sanford Brick Corp. to a privately held 
North Carolina company. Marshall Pot- 
tery, one of the Nation's largest manufac- 
turers of clay flower pots as well as other 
ceramic ware, was sold to a group of east 
Texas investors. Texas Brick Co. shut down 
all operations at its Brownwood plant in 
1984. Texeramics Inc., Mineral Wells, was 
expanding its operations under new man- 
agement that took over the plant in late 
1984. 

The Building Advisory Council of Texas 
began a full-time program aimed at empha- 
sizing the importance of noncombustible 
building materials, especially brick in walls, 
floors, and roofs of low-rise multifamily 
constructions. 

Clays ranged in value from $4.51 per 
short ton of common clay and shale to 
$61. .01 per short ton of kaolin, and averaged 

6.41. 
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Table 6.—Texas: Clays sold or used by producers, by kind 
(Thousand short tons and thousand dollars) 


Ball clay, fuller's . Common clay 
x earth, kaolin Pennie Fue clay and shale Total 
ear A e NS 
an an 

tity Value tity Value tity Value tity Value tity Value 

19800 123 5,953 109 7, 061 57 743 3,475 13, 265 8,763 27,022 
1981 — 88 112 5,251 116 8,265 42 259 3,902 5,359 4,172 29,135 
1982.1 2s 114 5,036 1 5,161 38 3,940 16,067 4,1198 26, 497 
1988 123 4.985 75 2, 876 44 288 3,714 14, 427 3,955 22, 575 
1984 8 101 6,573 62 926 24 190 3,407 15,362 3,594 23,051 


1Data may not add to totals shown because of independent rounding. 


Fluorspar.—D&F Minerals Co. shipped 
more than double the quantity of metallur- 
gical-grade fluorspar than it shipped in 
1983. All came from stocks at its Paisano 
Mines, south of Alpine, Brewster County. 
Metallurgical-grade fluorspar was used pri- 
marily as a flux by the iron and steel in- 
dustry. 

Oglebay Norton Co. completed modifica- 
tion of its fluorspar grinding plant at 
Brownsville. The new equipment allowed 
the company to process fluorspar for the 
fiberglass, glass, and ceramic industries, as 
well as the steel industries. None of the raw 
ore material was mined in Texas. 

Gem Stones.—Texas gem stones consist 
of agates, some petrified palmwood, and 
very small amounts of topaz. Variegated 
flint reportedly was sold at local gem shows 
and flea markets. Agates are found in 
several Texas localities, but the Tertiary 
volcanics of Brewster County are the prime 
source. Petrified palmwood is found in the 
fluvial-deltaic facies of several outcropping 
Tertiary formations in the interior gulf 
coastal plain. Topaz is found in granitic 
pegmatites in Mason County. Texas pro- 
duced $175,000 worth of gem stones during 
the year. 

Gypsum.—In response to lower interest 
rates and a pent-up demand for housing, 
Texas gypsum producers had a very good 
year. 

Texas led the Nation in output of crude 
gypsum, accounting for 15% of the total. In 
descending order, producing companies 
were U.S. Gypsum at Sweetwater, Nolan 
County; Georgia-Pacific Corp. at Quanah, 
Hardeman County; National Gypsum Co., 
at Kennedy, Stonewall County; Genstar 
Building Products Materials Co. at Sweet- 
water, Nolan County; Fredericksburg Gyp- 
jum Co. at Cherry Mountain, Gillespie 
county; National Gypsum at Harper Quar- 
y, Kimble County; and Southwestern Port- 
and Cement, in the Finlay Mountains, 

Iudspeth County. 


Texas companies supplied 10% of the 
Nation's calcined gypsum. Calcined gypsum 
was produced at National Gypsum's Rotan 
plant, Fisher County; at Windsor Gyp- 
sum Co.’s plant in Guadalupe County; at 
Georgia-Pacific's Acme plant in Hardeman 
County; at U.S. Gypsum's Galena Park 
plant in Harris County; and at U.S. Gyp- 
sum's and Genstar Building Products Mate- 
rials’ Sweetwater plants, Nolan County. 

Total value of calcined gypsum rose 
19.8% over that of 1983; average value rose 
from $17.80 per short ton in 1983 to. $20.26 
in 1984. 

Republic Gypsum Co. of. Dallas made 
gypsum wallboard and paperboard, report- 
ing that its fiscal fourth-quarter earnings, 
ending June 30, 1984, more than quadru- 
pled from the previous year. The company 
acquired two paperboard mills in December 
1983, and strong demand for the company's 
products accounted for the increase. 

U.S. Gypsum's Sweetwater production ca- 
pacity recently was increased by 50%, mak- 
ing it one of the two largest gypsum wall- 
board plants in the world. The plant pro- 
duces enough gypsum board each year to 
furnish the wallboard requirements of 
80,000 conventional single-family houses. 

The Sweetwater plant’s new high-speed 
production line is more than 1,500 feet long 
and has a normal operating speed of 250 
feet per minute. The gypsum board consists 
of a calcined gypsum slurry sandwiched 
between two multilayered sheets of paper, 
with subsequent setting of the plaster as it 
moves down the line. The company makes 
the special board paper at several paper 
mills across the Nation, and Sweetwater's 
paper was supplied by its Galena Park mill 
in Harris County. 

The Sweetwater plant supplied Texas and 
New Mexico and parts of Arkansas, Colora- 
do, and Oklahoma where housing demands 
are expected to remain high. The plant and 
quarry occupied a total of 3,850 acres, and 
the quarry has a substantial reserve of 
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high-quality rock. In 1988, 22 persons 
worked at the quarry." 


Helium.—Crude helium production in- 


creased 57.695 over that of 1983. Helium 
was extracted from natural gas produced 
from the Hugoton, Panhandle, and Cliffside 
Gasfields in Texas and adjoining States.“ 
. Extraction plants were the U.S. Bureau of 
Mines' Exell plant at Masterson and the 
Phillips Petroleum Co. plant at Dumas, 


both in Moore County, and Phillips' second 


plant, in Hansford County. 

Government facilities include, in addition 
to the extraction operation, purification 
facilities, a 500-liter-per-hour helium lique- 
fier,- a conservation Pipeline and storage 
system, and associated distribution facilities 
and equipment. 

Helium is used in | breathing miara 
(deep-sea diving), welding (undersea oil and 
gas pipeline operations), in controlled at- 
mospheres (crystal growing), as a lifting gas 
(balloons), in chromatography (the analysis 
of gases, etc.), in leak detection, and as a 
heat transfer medium. Helium, both as a 
gas and liquid, also was in demand in 
national defense, space, and energy develop- 
ment projects. 

Grade-A helium. output increased 13.9% 
over that of 1983. Grade-A gaseous helium 
has been sold by the U.S. Bureau of Mines 
for $37.50 per Mcf since October 1, 1982; 
private producers offered Grade-A helium 
at about $36 per Mcf. Liquid helium av- 
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eraged $55 per Mcf gaseous equivalent, plus 
surcharges. 

Contractors constructed a warehouse, a 
tank-car maintenance and testing facility, 
and: ‘helium storage facilities, at the Bu- 
reau’s Exell plant. 

Lime.—Texas produced 1.2 million short 
tons of lime and accounted for 7% of total 
lime output. Only five other States produc- 
ed more than 1 million tons each. Produc- 


. tion in 1984 increased 8% over that of 1983. 


The number of operating lime plants fell 
from nine in 1983 to eight in 1984. During 
the year, Armco Inc.'s Azbe vertical lime 
kiln in Houston was dormant. 

Average value of Texas lime decreased 


from $56.41 to $52.91 per short ton. 


Leading firms were Chemical Lime Co. 
Inc, with one plant at Clifton, Bosque 
County, and another at Marble Falls, Bur- 
net County; and U.S. Gypsum, with one 
plant at New Braunfels, Comal County. 
Other companies operated lime plants in 
Bexar, Deaf Smith, Hill, Johnson, and Trav- 
is Counties. All produced quicklime, and six 
of the eight plants produced hydrated lime. 


Texas produced 10% of the Nation's lime 
used for water purification, 11% of lime for 
electric-furnace steel production, 14% for 
mason's lime, and 74% for road and soil 
stabilization. Texas was a leading consumer 
of hydrated lime, almost 550,000 tons, most- 
ly used for road and soil stabilization. 


Table 7.— Texas: Lime sold or used by producers, by use 


1983 1984 
Use Quantity . Value Quantity Value 
(short tons) (thousands) (short tons) (thousands) 

Road stabilization _______._______ _ _ 366,177 $21,605 413,242 .$23,894 
Soil stabilization |... -- ---------- 127,768 6,865 135,278 7,119 
Water purification. - - - - ----------—-— W W 184,216 7,002 
Steel, electric 106,528 5,215 100,746 4,531 
Paper. and pulp J7)7j%ß%%d%ſꝙ˙·Cͥſ Up Ones W W 46,926 2,481 
III K LEA W W 32,931 1,842 
Food (animal and human) PFF 1.532 83 W W 
B Los cse A 464,555 26,365 293,432 14,84t 

77777;ö§Ü5—o eee Lie 1,066,560 60,193 1,156,771 


o 


W Withheld to avoid disclosing company proprietary data, included with “Other.” 
Includes acid water 5 aluminum and bauxite, agriculture, basic oxygen furnace steel, finishing lime 


glass (1983), iode, ple il and grease (1984), oil well drilling, open-hearth steel, other chemical and industrial 
petrochemicals (1983), Betroleuni refining, sewage treatment, sugar refining, and uses indicated by symbol W. 


Magnesium ‘Compounds Mamasan 
compounds produced in Texas during 1984 
were at the same level of production and 
value as in 1983. The Dow Chemical Co. 
produced caustic-calcined magnesia and 
magnesium hydroxide from its seawater 
magnesium operation at Freeport in Brazo- 
ria County, one of about half a dozen oper- 


ations in the Nation to produce magnesium 
hydroxide. Output at the Freeport facility 
was below annual production capacity o; 
19,000 short tons of MgO equivalent. 
Perlite (Expanded).—Texas ranked sixt! 
of 32 producing States in the output o 
expanded perlite, even though no perlit 
was mined within the State. Seven plant 
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reported activity in 1984. Plants were those 
of South Texas Perlite Co. in Bexar County; 
Pamrod Products, Comal County; W. R. 
Grace & Co., Dallas County; Perlite Hous- 
ton Inc. and Filter & Media Co., Harris 
County; U.S. Gypsum, Nolan County; and 
Sil-Flo Inc., Tarrant County. 

Expanded perlite was used as aggregate 
for concrete, plaster, and horticultural uses; 
in formed products; in cavity-fill and low- 
temperature insulation; and as fillers and 
filter aids. The average value of expanded 
perlite sold and used in 1984 increased to 
$214.86 per short ton, compared with 
$207.92 in 1983; output decreased insignifi- 
cantly from that of 1983. 

Salt.—In 1984, as in 1983, Texas ranked 
second in the Nation in quantity of salt sold 
or used. Eight companies in the State pro- 
duced 21% of the national output. Approx- 
imately 90% of the output was produced by 
brine operations, and a significant portion 
was consumed as brine. Rock salt was ob- 
tained from underground mines at Grand 
Saline salt dome in east Texas and from 
Hockley salt dome near Houston. Three gulf 
coast salt domes support brining operations, 
but most of the brine was produced from 
bedded salt in the Permian Basin area of 
west Texas. About two-thirds of the State's 
salt output was produced from Brazoria 
County. 

Value received for Texas salt ranged from 
a low of $2.72 to a high of $101.26 per short 
ton; average value was $8.51 per short ton, 
$0.33 higher than in 1983. 

The Texas Bureau of Economic Geology 
published a volume on east Texas salt 
domes.!* 
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Sand and Gravel—Of the State's 254 
counties, 85 produced construction sand and 
gravel, and 1 produced industrial sand and 
gravel. | 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. Compared with 
estimated figures for 1983, construction 
sand and gravel production in 1984 increas- 
ed 6.6% in reported output and decreased 
4% in reported total value. Value per short 
ton declined from $3.56 in 1983 to $3.20 in 
1984. A total of 162 firms operated 234 pits 
during 1984. More than 1 million short tons 
each was produced by 11 firms from a 
combined total of 50 pits. 

Gifford-Hill produced concrete aggregate 
at its new sand and gravel plant at Bench- 
ley, northwest of Bryan, from its high-fines 
deposit in the flood plain of the Brazos 
River.” 

Texas Industries Inc.'s Texas Aggregate 
Div. added a 300-ton-per-hour aggregate 
plant recently to meet growing sand and 
gravel demand in the Austin area.“ 

In decreasing order of volume, construc- 
tion sand and gravel was used in concrete 


aggregate, fill, road base and coverings, 


asphaltic concrete, plaster and gunite 
sands, concrete products, and miscella- 


neous. Average value for all uses was $3.20 


per short ton. 

Nearly 90% of construction sand and 
gravel was transported by truck from 222, 
or 95%, of the pits. 


Table 8.—Texas: Construction sand and gravel sold or used in 1984, by major use 


category 
tity Value Val 

Use (thousand thou y 

short tons) ds) person 
Concrete te ve ete 8 25,467 $94,228 $3.70 
Plaster and gunite sands ________________ „ 564 2, 673 4.74 
Concrete produetssssssss 2 218 1,016 4.67 
Asphaltic coneeccttteee 1,971 7,837 3.98 
Road base and coverings!__._______________________________ 3,002 9,449 3.15 
qi A EEE R EA S UMOR N EA RN N E eID EA A E SE Eo 3,831 6,424 1.68 
JOB EEN EE ey gd NE E E ñ ß A 27,337 77,832 2.85 
Total or average- - -—---------------------------—---——- 62,389 199,461 3.20 


Includes road and other 5 (lime). 
3Includes other unspecified 


3Data may not add to totals show because of independent rounding. 


Industrial.—Industrial sand and gravel 
utput increased 13% but decreased nearly 
t% in value from those of 1983. 

Texas Mining Co., a wholly owned subsid- 


iary of Oglebay Norton, produced fracture 
sand for use by gas and oil well service 
companies. Texas Mining reported approx- 
imately 98.7 million short tons of silica sand 
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reserves, on about 515 acres, at Voca, 
McCulloch County, according to Oglebay 
Norton's 1984 10K Annual Report submit- 
ted to the Securities and Exchange Commis- 
sion. 

Oglebay Norton’s 1984 10K Annual Re- 
port also revealed that crushing and new 
washing facilities at Voca have an annual 
capacity of approximately 3 million tons of 
crude sand. The crushed and washed sand 
was transported to a dry-screening plant at 
a railhead at Brady. The dry-screening 
plant has the capacity to process 1.25 mil- 
lion tons of washed sand annually, about 
50,000 tons of which is pulverized for use by 
the building materials industry. 

Vulcan Materials Co. produced frac sand 
(oil and gas well proppant sand) at its 
400,000-ton-per-year plant near Voca. The 
plant was a joint venture of Vulcan’s South 
Div. (aggregates) and its Chemicals Div. 

Industrial sand and gravel was used for 
blasting abrasives, chemicals, glass contain- 
ers, flat glass, fiberglass (unground), fillers 


(ground), filtration, hydraulic fracturing, 


foundry molding and core, pottery and por- 
celain, roofing granules, metallurgical sili- 
con carbide, and engine traction. Average 
value for all uses was $14.44, although 
values ranged from a low of $3 for an un- 
specified use to a high of $63.48 for metal- 
lurgical silicon carbide. 

Sodium Sulfate.—Production and value 
of sodium sulfate from subterranean brines 
in the Texas Panhandle increased from 
those of 1983. Ozark Mahoning Co., a sub- 
sidiary of Pennwalt Corp., operated facili- 
ties at Brownfield, Terry County, and Sea- 
graves, Gaines County. The Seagraves sodi- 
um sulfate plant was being expanded and 
modernized. The project, scheduled for com- 
pletion in 1985, was to increase capacity by 
43%, to 155,000 tons per year. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—Texas crushed stone producers 
increased production and led the Nation in 
estimated output; production represented 
9.396 of the national total. 

Pioneer Aggregate, a subsidiary of Affili- 
ated Aggregate, purchased active quarries 
and development acreage for limestone and 
sand and gravel from Lone Star Industries 
Inc. The ownership change involved oper- 
ations primarily in the north Texas area. 
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Dimension. —Texas dimension stone out- 
put declined 7% from that of 1983. Leading 
producing companies were Texas Granite 
Co. (a subsidiary of Cold Spring Granite Co.) 
and Capitol Marble & Granite. Co. Inc. A 
review of current industry practice indicat- 
ed that use of dimension stone in building 
increased substantially in the 1980's be- 
cause of stone's attractiveness, durability, 
superior insulation qualities, and becausé 


dimension stone had become less expensive 


compared with glass and steel, but particu- 
larly because of the development of new 
installation techniques.?! 

Sulfate of Potash.—Sulfate of potash was 
produced at two Texas plants operated by 
Permian Chemical Corp. and Potash Co. of 
America. 

Sulfur.—rasch.—Frasch sulfur produc- 
tion in Texas again increased over that of 
1983. In 1984, production was up 2196 over 
that of 1983; in 1983, it had risen 5% over 
that of 1982. The strong surge in demand 
represented increased production and use of 
fertilizers. 

In decreasing order of output, producers 
were Duval Corp.'s mine in Culberson Coun- 
ty, Texasgulf Chemicals Co.'s Newgulf sul- 
fur mine on the Boling salt dome in Whar- 
ton County, and Farmland Industries Inc.'s 
Fort Stockton site in Pecos County. These 


. three Texas mines were the source of 55% 


of the Nation's Frasch sulfur production. 

The average value nationwide was 
$109.20 per metric ton of Frasch sulfur, 
compared with $108.28 in 1983. 

Texas Frasch sulfur is from two distinctly 
different geological settings. Duval’s oper- 
ation, Farmland Industries, and Texasgulf 
Chemicals’ Pecos County site are in bedded 
evaporites, whereas other Texas operations, 
such as Boling Dome and Moss Bluff, are in 
the caprock of coastal salt domes. 

Pennzoil Co.’s sulfur operations were or- 


ganized into a separate subsidiary at year- 


end 1984.22 Renamed Pennzoil Sulphur Co., 
the new subsidiary was retained by Penn- 
zoil after its divestiture of other mining 
assets because sulfur exploration and pro- 
duction had proved to be a good fit with the 
company’s other activities. 

Pennzoil’s mining subsidiary, Duval, op- 
erated the Western World’s largest Frasch 
sulfur property, in Culberson County, in 
west Texas. 

Proven ore reserves at Culberson were 
approximately 36.6 million metric tons at 
yearend 1984, according to the company’s 
10K Annual Report. 
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Sulfur from the Culberson County mine 
was transported by railroad to Pennzoil's 
terminal in Galveston and shipped either 
in bulk form for export or as a liquid in 
tankers to Tampa, FL. 

Pennzoil used natural gas to superheat 
the water used in melting the sulfur and 
forcing it to the surface, and had long-term 
gas production committed to the sulfur 
operation. The company realized substan- 
tial savings through productivity improve- 
ments at Culberson during 1984. As strong 
demand continued in the worldwide fertiliz- 
er market, Pennzoil's sulfur sales were 49% 
above those of 1983, and were only 7.5% 
behind sales in 1980. 

Texasgulf Chemicals’ Frasch sulfur pro- 
duction from Newgulf, Wharton County, 
was about 415,000 metric tons in 1984, up 
5% over that of 1983. In its 56th year of 
operation, the Newgulf Mine brought its 
cumulative production to 80.2 million met- 
ric tons, the most productive sulfur mine in 
the world. 

Construction of a 70-megawatt cogener- 
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ation plant at Newgulf began in April 1984 
and was expected to be completed in 12 
months at a cost of about $30 million. The 
new plant was to generate electricity for 
sale and use the waste heat to provide hot 
water for the Frasch mining process, allow- 
ing Newgulf to begin a new period of low- 
cost sulfur production. 

Texasgulf Chemicals’ Comanche Creek 
Mine in Pecos County, 14 miles northeast of 
Fort Stockton—a high-cost mine that was 
closed in December 1983—remained on 
standby throughout 1984. Sulfur was melt- 
ed from Comanche Creek aboveground in- 
ventories and sent by rail to Texasgulf 
Chemicals’ phosphate operations at Lee 
Creek, NC. Texasgulf Chemicals’ sulfur 
shipping terminal at Beaumont was in serv- 
ice during 1984. 

At yearend, all producers except Texas- 
gulf Chemicals (a division of Texasgulf Inc., 
which in turn is a subsidiary of Elf Aqui- 
taine Inc.) were earnestly seeking maxi- 
mum production rates. 


Table 9.—Texas: Sulfur produced and shipped from Frasch mines 


(Thousand metric tons and thousand dollars) 


Year 


W Withheld to avoid disclosing company proprietary data. 


Recovered.—Texas led the nation in pro- 
ducing recovered elemental sulfur; ship- 
ments from the State accounted for more 
than 27% of total shipments nationwide. 
Elemental sulfur was recovered as a by- 
product of petroleum refining in 29 coun- 
ties. Most came from Harris, Henderson, 
and Jefferson Counties in eastern Texas— 
sites of plants owned by America Petrofina 
Inc., Atlantic Richfield Co., Charter Inter- 
national Oil Co., Crown Central Petroleum 
Corp., Exxon USA, E. I. du Pont de Ne- 
mours & Co., Gulf Oil Corp., Mobil Oil 
Corp., Shell Oil Co., Smackover Shell Ltd., 
and Union Oil Co. of California. 

Talc.—Crude talc ore has been produced 
from mines in the Allamore mining district 
of Culberson and Hudspeth Counties since 
the 1950’s. Known talc deposits extend west- 
ward from Tumbledown Mountain mining 
district (west of Van Horn) about 20 miles to 


. Shipments 
Production : 
Quantity Value 
53 4,081 4,810 W 
F 3,908 3,674 W 
a 2,898 2,360 W 
F 1.915 2, 468 W 
5 2,251 2,994 W 


the Eagle Flat mining district. (See also 
"Exploration Activities" section.) 

In decreasing order of short tons produc- 
ed, the companies were Texas Talc Co., a 
subsidiary of Dal-Tile Corp.; Southern Clay 
Products Inc.; Pioneer Talc Co. Inc.; Westex 
Minerals Co., a subsidiary of Milwhite Inc.; 
and Milwhite Co. Inc. Texas Talc was one of 
the Nation's six largest producers of talc. 

Talc is used in the manufacture of ceram- 
ic tile and as an additive in paint and paper. 

Zeolites.—Ethyl Corp. produced deter- 
gent-grade zeolite at its 100,000-short-ton- 
per-year plant at Pasadena, Harris County. 
Where phosphates have been either limited 
or banned by State legislatures or other 
government bodies, zeolites have replaced, 
and may increasingly replace, phosphates 
in home laundry detergents. Some zeolites 
are used also as desiccants and adsorbents. 
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METALS 


Primary Smelters and Refineries.—Tex- 
as began the year with two primary alumi- 
num smelters, two aluminum refineries, 
two copper smelters, one copper rod mill, 
one copper refinery, and one lead smelter; a 
zinc refinery was reopened early in the 
year. Byproducts from copper and lead 
smelting and refining were antimony, cad- 
mium, gold, palladium, selenium, silver, 
and tellurium. 

Aluminum.—Texas ranked fourth of 17 
States that had primary aluminum produc- 
tion facilities, up from fifth of 17 in 1983. 
Production in Texas in 1984 rose 7%, and 
value increased 23% over that of 1983. The 
economic recovery of mid-1983 had encour- 
aged producers to start up potlines, but by 
January 1984, metal prices began to decline 
and world aluminum metal inventories to 
increase. By June, producers, in an effort to 
offset the downward price trend, began to 
reduce production, and, by December, one 
potline had been shutdown. 

Alcoa operated only the eight-potline pri- 
mary aluminum plant at Rockdale in Mi- 
lam County, having indefinitely shut down 
its Palestine smelter in Anderson County in 
July 1982. 

At a rated annual capacity of 310,000 
metric tons, Rockdale accounted for more 
than 7% of the Nation's total aluminum 
capacity; however, Alcoa had shut down one 
34,000-metric-ton-per-year potline of the 
eight at Rockdale by December 1984; it had 
been restarted only in September. 

In October, Alcoa sold its 30% share of 
the partially completed Twin Oak Steam 
Electric Station and related mining equip- 
ment and certain lignite reserves to subsid- 
iaries of Texas Utilities Co. The sale of the 
facilities and reserves, in Robertson County, 
resulted in a gain of $33 million ($25 million 
after taxes) according to the company's 
1984 annual report. 

A major program began in 1984 to update 
and improve three electric generating units 
at the Sandow power facility, Milam Coun- 
ty, and a fourth unit was to be added later. 
Sandow, operated by Texas Utilities Elec- 
tric Co. under a contract that expires not 
earlier than 2011, supplied power to the 
Rockdale smelter using locally mined lig- 
nite. Lignite reserves, either owned or un- 
der lease at Rockdale, are estimated to be 
sufficient for operation at capacity con- 
sumption rates until at least 2011, accord- 
ing to the company’s 10K Annual Report. 
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Rockdale began producing aluminum 
powders used in rocket propellants and 
powder metallurgy applications. On Febru- 
ary 3, 1984, the space shuttle Challenger 
blasted off with the aid of Alcoa’s atomized 
powder produced at Rockdale. It was the 
first time this powder had been used in a 
space shuttle launching. 

The Alcoa Technical Center refined a 
process called electromagnetic casting 
(EMC) that was to be installed at Rockdale 
in late 1985. EMC, patented by Licens- 
intorg, forms aluminum ingot within an 
electromagnetic force field (rather than 
in a mold), producing ingot with smooth, 
blemish-free surfaces that require little 
preparation before fabricating. The process 
also generates less scrap. EMC was expected 
to bring major savings through the reduc- 
tion of ingot scalping and edge trimming. 

Alumina was supplied to Rockdale either 
by Alcoa’s plants at Point Comfort, TX, and 
Paranam, Suriname, or by its joint-venture 
plant in Clarendon Parish, Jamaica. The 
company’s bauxite sources were Saline 
County, Arkansas; Boke, Guinea, on the 
west coast of Africa; and Jamaica, the 
Dominican Republic, and Moengo and 
Onverdacht, Suriname, in the Caribbean 
Sea area. 

Point Comfort modified its alumina refin- 
ing process in 1983 to reduce energy con- 
sumption and lower production costs and 
began operating its sixth bauxite digester. 
With fine tuning in 1984, the modification 
continued to reduce the plant’s unit energy 
and production costs. 

In 1983, Point Comfort expanded its grow- 
ing chemicals business by adding high- 
quality calcined aluminas used in refracto- 
ries to its product line. 

Alcoa reached an agreement with ARCO 
Metals Co. in 1983 to further develop tech- 
nology to produce aluminum chloride eco- 
nomically for use as a feedstock in the Alcoa 
smelting process. The new technology uses 
kaolin clay—which, unlike bauxite, is readi- 
ly available in the United States—as the 
raw material for the Alcoa smelting proc- 
ess. The first research and development 
phase was nearing completion and the com- 
pany was evaluating several alternatives at 
yearend 1984, according to Alcoa’s 10K 
Annual Report. 

The 15,000-metric-ton-per-year Palestine 
smelter, which had closed indefinitely in 
July 1982, was the first commercial-size 
plant based on the Alcoa smelting process. 
The process has a potential for significant 
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energy savings and environmental improve- 
ments, greater than those of the traditional 
Hall process. Aluminum production at Pal- 
estine began in 1976, and, although the 
smelting cells exceeded expectations, the 
chemical plant that provided the aluminum 
chloride for the cells required further re- 
search and development. 

Alcoa closed its insulated electrical con- 
ductor plant in Marshall, Harrison County, 
in 1983 after workers rejected wage and 
benefit concessions that might have made 
the plant competitive. The plant was later 
purchased by a corporation partly owned by 
some of its former employees. 

Alumax Inc. announced plans to build a 
$150 million can sheet-rolling mill in Tex- 
arkana, Bowie County. The plant was ex- 
pected to be operational in mid-1986, with 
about 70,000 tons per year of can sheet 
capacity. Some of the material for the 
rolling mill was to come from a 7,000-ton- 
per-year beverage-container recycling plant 
that Alumax planned to build in Texas. 

Reynolds Metals Co. permanently shut 
down its 108,000-metric-ton-per-year San 
Patricio primary aluminum plant at Corpus 
Christi in February 1984, citing the reces- 
sion and high energy costs, particularly 
that of natural gas. The plant, which start- 
ed up in 1952, last operated at full capacity 
in early 1980, and metal production stopped 
altogether in May 1981. Its closure reduced 
the company's total rated capacity from 
1,043,000 to 940,000 metric tons per year, 
reduced Texas' annual smelter capacity 
from 428,000 metric tons per year to 325,000 
metric tons, and reduced U.S. capacity to 
about 4.9 million metric tons at yearend 
1984. 

Reynolds refined bauxite into alumina at 
its Sherwin plant near Corpus Christi. Rat- 
ed capacity at yearend 1984 at the alumina 
plant was 1.7 million metric tons. Energy at 
the plant was provided by natural gas. 

Antimony.—Antimony metal was recov- 
ered from tetrahedrite copper concentrates 
at Asarco's El Paso copper smelter. 

Cadmium.—Cadmium was produced as a 
byproduct of zinc production at Asarco's 
Corpus Christi refinery and at a cadmium 
fume recovery unit in conjunction with the 
lead smelter at Asarco's El Paso plant. 

Chromium.—Bell Helicopter Textron 
Inc., Fort Worth, reported in the spring of 
1984 that it had adopted the U.S. Bureau of 
Mines’ technology for regenerating the 
waste chromic acid solutions used in etch- 
ing metals to produce finished surfaces. 
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Previously, the common practice was to 
discard the spent etching solutions daily, 
losing the chromium values they contained 
and also adding to manufacturing. costs 
because of the extra caution required in 
disposing of harmful wastes. U.S. Bureau of 
Mines’ technology has been applied by in- 
dustry in recycling chromium, reducing the 
Nation’s dependence on imports of the criti- 
cal metal, and solving a serious waste- 
disposal problem. 

Cobalt.—Gulf Chemical & Metallurgical 
Corp. recovered significant amounts of co- 
balt from spent hydroprocessing catalysts at 
its Freeport plant. 

Copper and Lead.—Primary Smelters.— 
Texas smelter and refinery production of 
copper and lead increased in 1984, compar- 
ed with production in 1983. Secondary 
smelter capacity also operated during the 
year at increased levels. 

Asarco’s Amarillo copper refinery in- 
creased its operating rate to about 85% of 
its 376,500-metric-ton capacity for most of 
1984, from 55% in late 1983 and early 1984, 
but continued to be affected by shortages of 
raw materials, particularly copper scrap. 
The company planned to step up copper 
cathode output from the designed 31,750 
metric tons to 35,000 metric tons per month 
by May 1985. 

The increased capacity was possible OW- 
ing to the greater electric current efficiency 
provided by use of Asarco's patented Rea- 
trol process and was being achieved without 
any expansion of existing facilities or any 
significant capital expenditure. The Reatrol 
process, which controls addition agents in 
electrolytic refining solutions, had been 
used at Amarillo since 1980, and since then 
has continued to generate savings in excess 
of $1 million per year. 

Asarco’s 97-year-old El Paso copper and 
lead smelter—actually two smelters, be- 
cause the metals. require different proc- 
essing—processed purchased and custom 
toll concentrates from both foreign and 
domestic sources. Foreign materials, in or- 
der of volume, were primarily drawn from 
as far away as Peru, Australia, and Canada, 
but lesser quantities were from Honduras, 


Mexico, and Tasmania. Copper plant input 


was 14% foreign; lead plant input was 57% 
foreign. Products in 1984 were 81,600 metric 
tons of copper anodes (blister in compa- 
ny's annual report, p. 11), 43,700 metric tons 
of lead bullion, 270 metric tons of antimony, 
and 296,000 short tons of sulfuric acid. 

El Paso shipped its lead bullion to Asar- 
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co's Omaha, NE, refinery. At yearend, the 
El Paso smelter employed 844 persons and 
had an operating budget of $91 million, 
including salaries and purchases, according 
to an April 25, 1985, Asarco news release. 

The largest end use for Asarco's El Paso 
copper anodes was in telecommunications, 
followed by building supplies and automo- 
bile components. The biggest use of lead was 
in batteries. Antimony was used primarily 
as a fire retardant in clothing. Seventy 
percent of the sulfuric acid produced by 
Asarco at El Paso was used in the fertilizer 
industry; the remainder was used by vari- 
ous chemical plants. 

Labor contracts with the International 
Brotherhood of Electrical Workers and the 
United Steelworkers of America were to 
expire at Asarco's El Paso and Amarillo 
smelters June 30, 1986. 

Phelps Dodge Refining Corp.’s El Paso 
refinery, with a capacity of approximately 
381,000 metric tons of electrolytic copper 
per year, processed 340,380 metric tons, 
including 1 or 2 months of Laurel Hill, NY, 
production, according to the company's 1984 
10K Annual Report. After closing its Laurel 
Hil refinery in February 1984, Phelps 
Dodge expected the El Paso refinery to meet 
projected refining needs over the next sev- 
eral years. 

A strike, from July 1, 1983, round 
1984, curtailed production at the El Paso 
facility, and workers voted in September 
1984 to oust the United Steelworkers of 
America as their bargaining agent. About 
300 new hires had been declared eligible to 
vote by the National Labor Relations Board 
in the union decertification election held in 
September; union employees who had been 
on strike at El Paso since July 1983 were 
permanently expunged from the rolls and 
declared ineligible. 

The Phelps Dodge El Paso facility includ- 
ed a continuous cast rod mill capable of 
converting annually approximately 386,000 
metric tons of refined copper into rod. Rod 
was sold to outside wire and cable manufac- 
turers for use in the construction, electric 
utility, communications, and transportation 
industries, and in industrial machinery and 
equipment, consumer products, and a vari- 
ety of other electrical and electronic appli- 
cations. The copper rod mill operated on an 
approximate 5-day, 3-shift basis throughout 
1983 and 1984. 

Phelps Dodge also recovered gold and 
silver during the copper refining, as well as 
copper sulfate, and small amounts of by- 
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product palladium, platinum, selenium, and 
tellurium from refining slimes. 

Secondary Smelters.—Federated Metals 
Corp., a wholly owned subsidiary of Asarco, 
was restructured in 1984 to place primary 
emphasis on the profitable electronic solder 
business rather than on recycling of nonfer- 
rous scrap, according to Asarco's 1984 annu- 
al report. In exchange for its San Francisco 
plant and other working capital and equip- 
ment at its Newark, NJ, and Houston 
plants, Federated Metals acquired a 20% 
interest in Fry Metals Inc., a major produc- 
er of solders and related products for the 
electronics market, and was renamed Fed- 
erated Fry Metals Corp. The Houston plant 
was scheduled to close in 1985, and a $2 
million charge for that closing was recorded 
in Asarco's 1984 results. The cathodic pro- 
tection business and Lone Star Lead Con- 
struction Corp. at the Houston plant were 
to be relocated to smaller facilities. These 
closures and curtailments substantially re- 
duced salaried and hourly personnel as well 
as overall operating costs to the parent 
company, Asarco. 

In May, RSR Corp., the Nation's largest 
secondary lead producer, sold its 65,000-ton- 
per-year smelter-refinery at Dallas to Mur- 
mur Corp., under divestiture ordered by the 
Federal Trade Commission. The plant had 
been shut down by RSR since the end of 
February and did not come back on-stream 
during the year, owing to environmental 
cleanup and legal problems. 

Germanium.—Refined germanium prod- 
ucts were produced by Rare Materials Inter- 
national Inc., formerly Bunker Rare Metals, 
at Irving, Dallas County. Germanium was 
used in infrared systems, fiber optics, 
gamma-ray, X-ray, and infrared detectors, 
and in semiconductors. 

Gold.—No gold was produced from Texas 
ores, but significant amounts of gold were 
recovered at Texas smelters and refineries 
from out-of-State ores. 

Asarco refined gold at its Amarillo plant. 
A new process for parting gold at the re- 
finery started up in August and significant- 
ly reduced the amount of gold tied up in 
other byproducts of copper refining. Gold 
output in 1984 amounted to 339,800 troy 
ounces, according to the company's annual 
report. 

Phelps Dodge produced gold at its El Paso 
copper refinery, but production figures for 
January through February were combined 
with those for the Laurel Hill, NY, refinery; 
after February, Laurel Hill was closed. 
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Iron Ore.—Texas was 1 of 10 States to 
ship usable iron ore in 1984. Output and 
value increased about 10% and 46%, respec- 
tively, over those of 1983. Lone Star Steel 
Co., Morris County, restarted iron ore min- 
ing and pig iron production in January, 
. following a 15-month shutdown. In August 
1984, Lone Star Steel announced plans to 
add a metallurgical test facility to the 
Morris County plant.: 

Mathis & Mathis Mining & Exploration 
Co. and Hudson Bros. Mining Co. Inc. also 
mined iron ore from surface pits in Cass and 
Cherokee Counties. Hudson Bros. was the 
largest producer, followed by Lone Star and 
Mathis & Mathis. 

Iron and Steel.—Armco operated its 
Houston works for almost 42 years before 
closing it officially on January 27, 1984. 
Operating capacity had been 1.5 million 
tons of steel per year; the plant employed 
4,200 people. The site for the plant was on 
the Houston Ship Channel, a convenient, 
inexpensive water route that brought in 
ore, coal, and scrap and took out steel 
products. 

The North Star Steel Co. steel minimill at 
Beaumont, purchased from Korf Industries 
Inc. in 1988, produced wire rod. The mill's 
program in expanding production of high- 
carbon rod was not as good as the company 
hoped for in 1984. To spur the move into 
more high-carbon rod production, the firm 
requested funds for a ladle metallurgy sta- 
tion to be built, probably after the middle of 
1985. 

The mill maximized freight advantages 
by shipping to the gulf coast and the Mid- 
west by riverways. North Star Steel Texas, 
a subsidiary of North Star Steel Corp., 
undertook a 2-year, $25 million program to 
incorporate high-technology processes into 
the Texas minimill. By June 1985, North 
Star Steel Texas planned to complete a $3 
million modernization of the plant's rolling 
mill. Improvements to the melt shop, in- 
cluding installation of eccentric bottom tap- 
ping and continuous casting modifications, 
were next on the list. 

NUCOR Corp.'s Nucor Steel Div. operat- 
ed a steel mill at Jewett, Leon County. The 
mill produced both carbon and alloy steels 
from steel scrap melted in electric arc 
furnaces and poured into continuous cast- 
ing billet systems. The company's Vulcraft 
Div. plant at Grapeland, in adjacent Hous- 
ton County, was the Nation's largest pro- 
ducer of joists and joist girders, used exten- 
sively in manufacturing large buildings, ac- 
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cording to the company's annual reports for 
1983 and 1984. 

Magnesium.—Dow Chemical produced 
magnesium chloride for magnesium metal 
from its Brazoria County facility. The 1984 
level of production increased more than 
39% over that of 1983, and Texas continued 
to be the major producer in the Nation. 

Manganese.—American Minerals Inc. op- 
erated its grinding plant at El Paso mainly 
to provide a coloring agent to the brick 
industry in the Southern States but second- 
ly to supply fertilizer-quality manganese to 
the agricultural market. The plant was 
built at El Paso because 90% of the ore 
being ground in early days was from adja- 
cent Mexico. During more recent times, 
manganese ore from the U.S. Government 
Stockpile at Deming, NM, less than 100 
miles northwest of El Paso, has been the 
main source of material for the plant. 
American Minerals also processed iron 
chromite, barite, and fluorspar. 

Molybdenum.—Gulf Chemical & Metal- 
lurgical, a division of Associated Metals and 
Minerals Corp., recovered significant 
amounts of molybdenum from spent hy- 
droprocessing catalysts at its Freeport plant 
in 1984. 

Selenium.—Texas was the Nation's lead- 
ing producer of metallic selenium. Primary 
selenium was recovered from both domestic 
and imported materials at copper refineries 
at Amarillo and El Paso. Phelps Dodge 
installed selenium refining facilities at its 
El Paso plant and began refining and stock- 
piling crude selenium materials in early 
1984. Asarco received shipments of sele- 
nium-bearing copper slimes at its Amarillo 
plant from other domestic copper refineries 
and either processed or exported the slimes. 

Selenium is used in electronic and photo- 
copier components, as a decolorant in glass 
manufacturing, in pigments ranging in col- 
or from light orange to maroon, for plastics, 
glass, and ceramics, in metallurgical appli- 
cations, and in animal feed and chemicals. 

Silver.—Asarco's El Paso lead smelter 
was an important producer of silver con- 
tained in lead bullion. Silver was separated 
from the lead bullion at the company's 
Omaha, NE, lead refinery and from anode 
copper at its Amarillo copper refinery. The 
separated silver from both plants was re- 
fined at the Amarillo refinery; output in 
1984 amounted to 46,356,000 troy ounces, 
according to Asarco’s 1984 annual report. 

Tellurium.—Tellurium was a byproduct 
of primary copper production. Commercial- 
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grade tellurium metal was recovered from 
copper anode slimes during electrolytic re- 
fining at Asarco's Amarillo refinery. Tellu- 
rium's principal use was as an alloying 
metal in the production of free-machining 
steels. In combination with mercury and 
cadmium, tellurium forms an infrared 
sensing material for thermal-imaging de- 
vices. 

Vanadium.—Gulf Chemical & Metallur- 
gical produced vanadium pentoxide (V: Os) 
from spent hydroprocessing catalysts at its 
Freeport facility in Brazoria County. The 
product—technical-grade vanadium pent- 
oxide—was 98% V,O, minimum, usually 
containing 0.5%, maximum, molybdenum 
as an impurity, and was used in the manu- 
facture of ferroalloys. Gulf Chemical & 
Metallurgical sold 362,000 pounds of V- O, 
valued at $839,840 to the Federal stockpile 
in 1984. 

Zinc.—Asarco's Corpus Christi electrolyt- 
ic zinc refinery, closed since October 30, 
1982, began recalling workers on February 
16 and began producing metal in May 1984. 
Reopening was made possible by the gener- 
al improvement in economic conditions that 
affect the zinc refining industry, especially 
in housing construction and automobile 
manufacture, and by the conclusion of labor 
negotiations with the United Steelworkers 
of America. Wage concessions and a 2-year 
suspension of cost-of-living adjustments 
were parts of the negotiated agreement. 
The refinery employed 275 workers at the 
time production resumed. 

The Corpus Christi refinery had account- 
ed for 26% of domestic primary zinc capaci- 
ty; when it closed, owing to a lack of feed 
and depressed zinc prices, the refinery was 
operating at only 50% of capacity. When 
production resumed, it operated at about 
5,500 metric tons per month, or 56% of its 
104,000-metric-ton-per-year capacity. 

At yearend, however, the company’s 1984 
annual report stated that a decision had 
been made to suspend operations at Corpus 
Christi indefinitely in early April 1985 be- 
cause of declining prices and high costs. 
Asarco's slag-fuming plants at El Paso, TX, 
and East Helena, MT, were expected to be 
closed permanently because the company 
wrote off all of their asset value against 
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1984 results. 
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Table 10.—Texas: Primary smelters, refineries, and reduction plants 


Product, company, plant Location (county) Material treated 
Aluminum: 
Aluminum Co. of America: l 
Rockdale (reduction) ---------------------- Millau Bauxite. 
Reynolds Metals Co.: " 
San Patricio (reduction —-—-—----------------- San Patricio Do. 
Sherwin plant (alumina) - )))) eta OO eue t Do. 
Antimony: 
Incorporated: 
El Paso smelter ~_———-------------------—- El Paso Ore. 
Cadmium: i 
ASARCO Incorporated 
Eléctrolytié —— ß E EE EE EE Nuecess Do 
Copper. 
ARCO Incorporated , 
Amarillo refineryꝶn Potter Blister and anode. 
El Paso uet ) El Paso Ore and concentrates. 
Phelps Dodge Refining 5 
Nichols refinery? _ iii RET th ee ee eee: (> c scr Blister and anode. 
Iron: 
Armco Inc.: 
Houston plante counted ee ee eae Harris Ore and scrap. 
Lone Star Steel Co.: 
rfield plant... - - - ----- -----------—-—- Morris Do. 
Tex-Iron Inc.: 
e operations Hendersons Ore. 
United States Steel Corp.: 
Baytown planni!un!!!!!!k!˖ldk 2222222 Chambers Ore and scrap. 
ASARCO Incorporated: 
El Paso smelteee knn El Paso Ore and concentrates. 
esium: 
e Dow Chemical Co.: 
Freeport plant, electrolytic «kk. Brazoria- -------- Seawater. 
Zeolites: 
eum COPD mua ͥͥ‚ͥũùQò ³˙w¹WWW. ¹¹ . aru eee e ees ere Salt. 
ASARCO Incorporated: 
us Christi 5 FFC Nue ces Ore and concentrates. 
El Bass fuming plant - - -------------------- El Paso Dusts and residues. 


1Asarco’s Amarillo refinery also produced gold, nickel sulfate, palladium, platinum, selenium, silver, and tellurium. 

"Phelps. Dodge's El Paso (Nichols) refinery also produced copper sulfate, gold, palladium, platinum, selenium, silver, 
an urium. 

3Asarco's Corpus Christi refinery also produced sulfuric acid and cadmium. 


Table 11.—Texas: Secondary metal recovery plants 


County and company Material Product 
Bexar: 
r River City Steel & Recycling Co- Scrap metal ______________ Smelter and refined scrap metals. 
razoria: 
, 3 Reduction Cor Aluminum scrap ----------- Alloyed aluminum ingot. 
LUN B Batteries Ine Lead scrap - - - ------------ Battery lead oxide, pig lead. 
Dixie Metals o c cHi d. cu e LL E Lead pigs, alloys, chemicals. 
Laclede Steel o Steel scrasd Reinforcing steel. 
" Ean Corp eT a EEEE AE EEEN Lead cradʒtdd Lead shot, solders, lead pipe. 
*?] Paso: 
Border Steel Rolling Mills Ine Steelscrap- - - -- - - - ------—- Reinforcing bars, bar shapes, 
steel grinding balls. 
arene International Corp ------ zcgccdó uelim nune ET E Precipitation iron. 
Chaparral Steel Co PEPEE Oe ELS Steel reinforcing bars and 
shapes. 
, Industrial Metals Co Scrap metal ______________ Metal shapes and ingots. 
F e 3 
Marathon LeTourneau Co ------ Steel scrap - - s Steel camines and shapes. 
Southwest Steel Castings Co FE RHENUS E ĩ SNR Steel castings. 
"u upe: 
Structural Metals Ine it pe ION as ene tear cts oe hee, toe Structural steel reinforcing 
[arris: l 
A & B Metal Manufacturing Co. Inc Scrap metal |... Tungsten carbide. 
Federated Fry Metals Corp- - -- - — Various metalnss ingot, solder, copper tubing, 
ireo metals, 'sheet lead, lead 
pipe. 
Gulf Reduction Cor Aluminum zinc scrap -------- oun and zinc ingots, and 
| alloys. 
Houston Lead Coo Lead crab Lead pigs, ingots, alloys. 
Lead Products Co. Ine - -. -do : ULL een Pe 8 Dos "e i 
Proler International Cor Various metals Zinc slab, aluminum alloys, 


precipitation iron. 
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Table 11.—Texas: Secondary metal recovery plants —Continued 
County and company Material Product 
Jefferson: 
5 Texas Steel Corp - - - — Steel scrap_______________ Steel rods and shapes. 
NUCOR Corp., Nucor Steel Div _ _ — EEEE: o E A be E Do. 
San Antonio: 
B Sandara Industries Lead scrap, soft lead, drosses Battery metals, grids, oxides. 
mith: i 
Bloch Metals Inne Aluminum scrap ----------- Aluminum ingots. 
r Tyler Pipe Industries Ine Steel scrap - - - - - - -- -- -- - —— Pipe and pipe fittings. 
arrant: 
Texas Steel Co |... Seka TUS rev 8 Carbon and alloy steel bars and 
shapes, reinforcing bars. 
Table 12.— Principal producers 
Commodity and company Address Type of activity County 
Asphalt (native): 
Azrock Industries Ine 84 NE. Loop 410 Quarry and plant Uvalde. 
Suite 480 
San Antonio, TX 78216 
Whites Mines Inc.“ Box 32688 ESEE MERERI Do. 
San Antonio, TX 78216 
Barite: 
Dresser Industries Ine _ _ _ _ Box 6504 Grinding plants Cameron and 
Houston, TX 77265 veston. 
Milwhite Co. Inc. 5801 Lyons Ave. e Cameron and Harris. 
Houston, TX 77020 
NL Industries Inne Box 1675 0 ee) Nueces. 
Houston, TX 77001 
Cement: 
Alamo Cement Co . Box 6925 Quarry and plant Bexar. 
San Antonio, TX 78209 
Centex Cement unm. a sub- 4600 Republic Bank Tower Quarries and plants Hays and Nueces. 
sidiary of Centex Corp. Dallas, TX 75201 
General Portland Ine 12700 Park Central Pl. TIRE © |o NENNEN Bexar, Dallas, 
Dallas, TX 75251 l Tarrant. 
Gifford-Hill & Co. Ine Box 520 Quarry and plant Ellis. 
Midlothian, TX 76065 
Southwestern Portland Cement Box 392 Quarries and plants Ector, El Paso, 
Co. El Paso, TX 79943 Potter. 
Texas Industries Inc. 8100 Carpenter Freeway EREE ncaa ep EN Comal and Ellis. 
Dallas, TX 75247 
Clays: 
Acme Brick Co., a division of Box 886 Pits and plants Denton, 
Justin Industries Inc. Denton, TX 76202 Guadalupe, 
Henderson, 
Nacogdoches, 
Parker, 
Van Zandt, 
Wise. 
Elgin-Butler Brick Co Box 1947 Pit and plant Bastrop. 
Saye TX 78767 
Featherlite Building Products x 141 Bh OO Sie eis es Eastland. 
Corp. Ranger TX 76470 
Henderson Clay Products Co- x 490 Pits and plants Cherokee, Ellis, 
Lindale, TX 75771 Harrison, Rusk. 
Southern Clay Products Ine Box 44 e Gonzales and 
Gonzales, TX 78629 Henderson 
Texas Clay Industries Ine Box 469 Pit and plant Henderson. 
Malakoff, TX 75148 
Gypsum: 
Genstar Building Products Box 2580 Quarry and calcining Nolan. 
Materials Co. Irving, TX 75061 plant. 
Georgia-Pacific Corp 133 Peachtree St. NE. ccs diis ccena Hardeman. 
Atlanta, GA 30303 
National Gypsum Co ______ 2001 Rexford Rd. Quarries and calcin- Fisher, Kimble, 
Charlotte, NC 28211 ing plants. Stonewall. 
United States Gypsum Co 101 South Wacker Dr. e Harris and Nolan. 
Chicago, IL 60606 
i Windsor Gypsum Coo McQueeney, TX 78123 _ _ _ _ C Guadalupe. 
ron ore: 
Hudson Bros. Mining Co. Inc Box 301 Mine Cherokee. 
Rusk, TX 75785 
Lone Star Steel Co Box 35888 Mines Cass and Morris. 
Dallas, TX 75235 
Mathis & Mathis Mining 1101 Santa Rita Mine Cass. 
& Exploration Co. Box 2577 


See footnotes at end of table. 


Silver City, NM 88062 
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Table 12.— Principal producers —Continued 


Commodity and company 


Lime: 


Austin White Lime Coo 
Chemical Lime Co. Ine 
Holly Sugar Cor 
Redland Worth Corp 
Round Rock Lime Co., a sub- 
sidiary of Dravo Lime Co. 
Texas Lime Co., a subsidiary of 


ire Corp. 
Unitec States Gypeüni Co... 


Salt: 


Diamond Shamrock Corp 
The Dow Chemical Co. 
Morton Thiokol Ine 
Texas Brine Cor 


ae are poe’ 


— Centex 


Sodium sulfate (natural): 
Ozar i 


ates Inc. a sub- 
of H. B. Zachry Co. 
aterials Ine 
The Fordyce Coo 


Gifford-Hill & Co. Ine 


Capitol 


Lone Star Industries Inc.. 


i v roc Norton Co., Texas 
ining 


Parker Bros. & Co. Inc... 
Pennsylvania Glass Sand Corp. 


Thorstenberg Materials Co. 
Inc., a division of Ideal Basic 
Industries Inc. 

UNIMIN Cor 


-Mahoning Co 


Stone 


General Portland Ine 
Gifford-Hill & Co. Inc.® 
Lone Star Industries Ine 
Parker Bros. & Co. Inc_ _ - 
Texas Crushed Stone Co 


Byproduct: 
Amoco Production CO 


Exxon Chemical Americas, 
3 of Exxon 


Gulf Qi C6 ER 


Phillips Petroleum Co 
Smackover Shell Ltd 
Texaco Producing Ine 


See footnotes at end of table. 


Address 


Clifton TX 76634 
Drawer 1778 
Hereford, TX 79045 
Route 2, Box 222 

San Antonio, TX 78229 
Box 38 

Blum, TX 76627 

Box 851 

Cleburne, TX 70631 
101 South Wacker Dr. 
Chicago, IL 60606 


717 North Harwood 
Dallas, TX 75201 

2020 Dow Center 
Midland, MI 48640 
110 North Wacker Dr. 
Chicago, IL 60606 
2000 West Loop South 
Houston, TX 77027 


Drawer 33240 . 
San pronio; TX 78265 


1 
Dallas, TX 75247 
Box 47327 
Dallas, TX 75247 
2212 i Downs Rd. 
Suite 103 
Arli n, TX 76011 
Box 1 
e ; 
WV 25411 
363 North Belt No. 540 
Houston, TX 77054 


50 Locust Ave. 
New Canaan, CT 06840 


1870 South Boulder 
Tulsa, OK 74119 


2800 Republic Bank Tower 
Dallas, 75201 


xl 
Houston, TX 77001 
Box 1000 
Georgetown, TX 78626 
Box 146 
Midlothian, TX 76065 


Box 13010 
San Antonio, TX 78213 


Box 591 
Tulsa, OK 74102 


Box 77253-3272 
Houston, TX 77079 


Box 701 
Port Arthur, TX 77640 


Bartlesville, OK 74003 _ _ _ _ 
Rte. 2, Box 152 


Type of activity 


Stationary plants 
Pits and plants 


Pits and plant 


Stationary plants and 
dredge. 
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County 


Travis. 

Bosque and Burnet. 
Deaf Smith. 

Bexar. 

Hill. 

Johnson. 

Comal. 


Chambers. 
Brazoria. 
Van Zandt. 


Harris, Jefferson, 
Matagorda. 


Bexar, Freestone, 
Travis, Val Verde. 
Hays and Travis. 


Hidalgo and 
Victoria. 
Brazos, Colorado, 
Dallas, Ellis, 
McLennan. 
Colorado, Dallas, 
Mee 
ontgomery, 
Nolan, Wise. 
McCulloch. 


Colorado, Fayette, 
Harris, Victoria. 

Live Oak and 
McCulloch. 


Colorado and 
Fayette. 


Johnson. 
Gaines and Terry. 


Dallas, Tarrant, 
Wi 


ise. 
Comal, Ellis, 
Hudspeth, Wise. 
Burnet, Nolan, Wise. 


Comal. 

Williamson. 

Comal, Ellis, Jack, 
Wise 


Crane, Hopkins, 
efferson, 
Karnes. 
Andrews, Brazoria, 
Hutchinson. 
Henderson. 


Franklin and 
Freestone. 
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Table 12.—Principal producers —Continued 


Commodity and company Address Type of activity County 
Sulfur —Continued 
Native: 
Duval Cor oe City National Frasch mine Culberson. 
Houston, TX 77002 
Farmland Industries Inc Box 850 Gon doc oer Pecos. 
Fort Stockton, TX 79735 
Texasgulf Chemicals Co., a Glenwood at Glen Eden Frasch mines Pecos and Wharton. 
subsidiary of Elf Aqui- Box 30321 
- taine Inc. Raleigh, NC 27622-0321 
c: 
Pioneer Talc Co. Ine Chatsworth, GA 30705 _ _ _ _ Pits and plant Hudspeth. 
Southern Clay Products Inc Box 44 C Do. 
Gonzales, TX 78629 
Texas Talc Co., a subsidiary of Box 17130 Pits etes o Do. 
Dal-Tile Corp. Dallas, TX 75217 
Westex Minerals Co., a subsid- Box 15038 Mine and plant Culberson. 
iary of Milwhite Co. Inc. Houston, TX 77020 
Vermiculite: 
W. R. Grace & cxooo 2651 Manila Rd. Exfoliating plants Bexar and Dallas. 
Dallas, TX 75200 
Vermiculite Products Ine Box 7327 Exfoliating plant Harris. 


Houston, TX 77008 


1 Also stone, Brown, Parker, Taylor, and Uvalde Counties. 

7? Also clay and shale, Fayette and Walker Counties. 

3Also clays, Ellis, Fort Bend, Guadalupe, and Navarro Counties; sand and gravel, Colorado, Dallas, Denton, Ellis, 
Parker, Tarrant, and Travis Counties. 

*Also magnesium compounds, Brazoria County. 

5 Also cement, Nolan County. 

S Also clays, Ellis County. 

? Also industrial sand, McCulloch County. 


The Mineral Industry of Utah 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Utah Geological and Mineral 
Survey for collecting information on all nonfuel minerals. 


By Lorraine B. Burgin’ 


The value of nonfuel mineral production 
declined from $657 million in 1983 to $524 
million in 1984. Metal production fell to less 
than two-thirds of the total value of nonfuel 
mineral output because of low metal prices 
and the corresponding drop in copper, gold, 
silver, and vanadium production. In con- 
trast, the total value of nonmetals output 
rose because of a record increase in con- 
struction activity. 

Utah's principal commodities, in decreas- 
ing order of value, were copper, gold, port- 


land cement, construction sand and gravel, 
silver, salt, potassium salts, phosphate rock, 
lime, crushed and broken stone, native as- 
phalt (gilsonite), sulfuric acid, and molybde- 
num. 

Nationally, the State ranked first in gil- 
sonite and beryllium hydroxide production; 
second in potassium salts and magnesium 
metal; third in copper, gold, and vanadium; 
and fifth in molybdenum, phosphate rock, 
and silver. 


Table 1.—Nonfuel mineral production in Utah! 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
Beryllium concentrate ---—------------------—- short tons W W 6,030 $6 
Clavos ll dms mm 8 thousand short tons. . 2 $1,569 815 2,223 
Copper eee content of ores, etc. metric tons 169,751 286,403 W W 
Gone a i eee N NA 80 
Gold (recoverable content of ores, eto.) „„ y ounces. _ 238,459 101,107 W 
§ö»ê*e . eee 1 hort tons 305 2.736 277 2,671 
Lune ⁵ ͥ 3 8 do— 315 16,771 297 16,471 
Sall. e ↄ E d seme e mE do- 936 23,184 1,246 ,651 
Sand and gravel: 
Construction uu eere e do... 9,800 219,800 15,217 34,507 
Industrial ——. ue a e do_ ___ 24 W 11 W 
E (recoverable content of ores, etc.) thousand troy ounces... 4,561 52,242 W W 
tone: 
Crushed o SoS eg ec RAT thousand short tons_ _ 4,407 14,636 “5,200 *16,400 
Combined value of asphalt (native), cement, clays (fuller's earth), iron 
ore (usable, 1983), lead (1984), magnesium compounds, mol bdenum, 
_ perlite (1983), 5 rock, potassium salts, sodium sulfate, stone 
omen 1983), vanadium, zinc (1984), and values indicated by 
Fh / Add he XX 138,051 XX 423,153 
J/öÜ˙˙Ü nn. . XX 656,579 XX 524,162 


fEstimated. NA Not available. 
“Combined value" figure. XX Not applicable. 


W Withheld to avoid disclosing company proprietary data; value included with 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
3Excludes fuller's earth; value included with “Combined value" figure. 
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Table 2.— Value of nonfuel mineral production in Utah, by county! 


588 
County 1982 

Beaver_______________ $132 
Box Elder, W 
Cachke W 
Carbon W 
Daggeett 3 
e 2,126 
Duchesne ____________ _ 528 
Emery ____________-_ — 352 
Garfield_____________~_ W 
Grand _______________ W 
/! 19,284 
%%//ͤ ⅛¾˙dod dcum 8, 858 
Kane. nae E eene 
Millard |... 5,135 
Morgan 
Salt FFP 425,137 
San Juan _____________ W 
Sanpete PUSH a gia ee 
Sevier _______________ 2,326 
Summit 
Tooe lle 19,259 
Uintah. g 24,934 
Vah ne ee 5,575 
Wasatch______________ 
Washington 778 
Weber!!! 42,966 
Undistributed*. v 148,530 
Sand and gravel (construction) XX 
Stone: 

Cruseddd eg, 800 

Dimension W 

Nota! uil r 616,092 
*Estimated. 
XX Not applicable. 


(Thousands) 


1983 


(7) Stone (crushed). 
Stone (crushed), salt, silver. 


W 
W Stone (crushed). 
$13 Do. 
6 Do. 
(2) 
1 Do. 


(2) 
B Stone (crushed). 


Potassium salts, salt. 


28,197 
W 
E Stone (crushed 
W Cement, stone (crush 
W Copper, gold, silver, cement, mol 
W Vanadium. 
W Gypsum, clays, stone (crushed). 
2,504 Gypsum, salt, clays. 
W ays, stone (crushed). 
36,978 


sulfate. 


656,579 


Minerals produced in 1983 
in order of value 


Silver, iron ore, stone (crushed), gold. 
Cement, stone (crushed), gypsum, clays. 


Lime, stone DM gypsum, beryllium. 


enum, salt, stone 


(crushed), sand and gravel (industrial). 


1Piute, Rich, and Wayne Counties are not listed because no nonfuel mineral production was reported. 


2Construction sand and gravel was produced; data were not available by county. Total State value 


separately under Sand and gravel (construction).”’ 
Crushed and dimension stone (1982) was produced; data were not available by county. Total State values are shown 


separately under Stone.“ 


Gold, lime, salt, potassium salts, stone (crushed), 
magnesium compounds, clays, silver, copper. 

W Phosphate rock, stone (erushed and broken). 

1,473 Stone (crushed), clays, gold, silver. 

54 Stone (crushed). 


Do. 
Potassium salts, salt, magnesium compounds, sodium 


TRevised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 


shown 


Includes asphalt (native), gem stones, and perlite (1982), that cannot be assigned to specific counties, and values 


indicated by symbol W. 


5Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Utah business activity 


xai edens and labor force, annual average: 


opulation- - - . 
Total civilian labor forctre _ 
Un employment 3 


Employment (nonagricultural): 


Mining total? . 


Nonmetallic minerals except fuels? 


Coal mining ______________ 
Oil and gas extraction] 


Manufacturing total 


Primary metal industries 
Stone, clay, and glass products 
Chemicals and allied products? _ _ _ 
Petroleum and coal products 
Construction 
Transportation and public utilities 
Wholesale and retail trade 
Finance, insurance, real estate 
Services s 


Totül elc een 


Personal income: 


JJ RT RR 
Per capita ------------------—-—- 


See footnotes at end of table. 


1982" 


560.9 


$13,685 
$8,709 


— 
88888 eo ee en M 


ao ento n En do den io o e 


p s 
d 
00 


566.9 
$14,593 
$9,021 
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Table 3.—Indicators of Utah business activity —Continued 


Hours and earnings: 
Total average weekly hours, production worker 


Earnings by industry: 

Farm income `- -——----------------------——---—— millions 
NM o AAA ALLE E UE. do 
Miningtolal. — - - - -- ounce 8 do____ 
Metal mining do____ 
Nonmetallic minerals except fuess _ do____ 

Coal mining e a ee do... 

Oil and gas extraction ______________________ do____ 
Manufacturing total!!!! „„ do— 
Primary metal industries! do... 

Stone, clay, and l glass products _________________ do... 
Chemicals and allied products... do— 
Petroleum and coal produet s do... 
r. y do— 
Transportation and public utilities do- 
Wholesale and retail trade ___$_§_________ ee do____ 
Finance, insurance, real estate PR do... 
S ³˙¹ a ah ne ALD LE do... 
Government and government enterprises |... do- 

Construction activity: 

Number of private and public residential units authorized 
Value of nonresidential construction ______________-__ millions 
Value of State road contract awards do____ 


Shipments of portland and masonry cement to and within the State 
thousand short tons 
Nonfuel mineral production value: 
Total crude mineral value millions 
Value per capita iI ei. „„ „„ 


Preliminary. Revised. NA Not available. 


Bureau of Labor Statistics totals may not add owing to inclusion of data from other sources. 
?Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


19827 


1983 


$486. 
$187.2 


$2,135 
$2,577 


18,419 


86.8 


974 


$524.2 
$317 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


900 
TOTAL 
2 
x 600 
zw 
— 
2 
- 
Z . " 
O ** Cee, "S eee” * 
— S : “ee 
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W Withheld 
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Figure 1.—Value of mine production of copper and total value of nonfuel mineral 


production in Utah. 
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Mineral Symbols 


» 
e 


Silver 

Asphaitite 

Gold 

Gold-silver refinery 
Beryllium 

Beryllium plant 
Cement plant 

Clay 

Copper 

Copper smelter and refinery] 
Dolomite 

Iron ore 

Gypsum 

Potash 

Lime plant 

Limestone 

Magnesium 

Magnesium plant 
Molybdenum 

Phosphate rock 

Salt 

Sand and Gravel 

Steel plant 
Uranium-vanadium ore 
Uranium-vanadium plant | 
Zirconium plant 


TET. 


o 
Se 22 


o 
$6 


K 
Lime 
Ls 


1.— ome et ae oem epee eee als — . 
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Figure 2.—Principal mineral producing localities in Utah. 


Trends and Developments.—Mining in 
the State continued to suffer a series of 
setbacks. Copper production plummeted as 
Kennecott reduced output by two-thirds at 
its Utah Copper Div. when financial losses 
were exacerbated by the refusal of union 
representatives to renegotiate mid-1983 la- 
bor agreements with the company. Utah's 
copper industry contended with the lowest 
copper prices, in real terms, since the Great 
Depression, sluggish markets, large inven- 
tories, and increased competition from im- 
ports. Gold, molybdenum, and silver, impor- 
tant byproducts of copper production, also 
declined as copper mining was cut back and 
as prices for the precious metal were sharp- 
ly reduced. Pig iron production increased; 
however, ores were shipped in from out of 
State and the depressed steel industry in 
the State competed with Japanese imports 
on the west coast, the industry's principal 
western marketplace for steel. Vanadium 
output declined sharply as consumption of 
ferrovanadium by domestic steel producers 
remained depressed and as continuing low 


prices for its coproduct uranium resulted in 
the shutdown of Utah's uranium oper- 
ations. 

In the nonmetals group, production de- 
clined even though output of most construc- 
tion materials rose. Leading commodities, 
in descending order of value, included ce- 
ment, construction sand and gravel, salt, 
potassium salts, phosphate rock, lime, 
crushed stone, gilsonite, sulfuric acid, gyp- 
sum, clays, and sodium sulfate. Declines 
were noted in all commodities except for the 
increased output of cement, clays, construc- 
tion sand and gravel, and crushed stone, 
which was attributed to significant in- 
creases in residential construction and a 
near record rise in nonresidential construc- 
tion. Other construction fell 87% in 1984 
with the completion of certain powerplants, 
bridges, and highways, some of which were 
damaged by flooding in the Great Salt Lake 
area.? 

The wet-weather cycle that began in 1982 
continued during 1984, causing a rise in the 
level of Great Salt Lake to a peak of 4,209.6 
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feet and severely impacting industries on its 
shores. Magnesium, potash, and salt produc- 
tion were affected when the lake waters 
diluted their brines and damaged solar 
evaporation ponds; also, the zirconium in- 
dustry lost waste water disposal areas to an 
invasion by Great Salt Lake waters. Potassi- 
um salts production declined significantly 
when most of Great Salt Lake Minerals & 
Chemicals Corp.'s solar ponds on Great Salt 
Lake were flooded. The company was the 
Nation's largest producer of sulfate of pot- 
ash. 

In a growing awareness of the importance 
of the lake to the State as well as to indus- 
tries on its shores, the Utah Geological and 
Mineral Survey published two papers de- 
scribing the sampling of brines and fluctua- 
tions of the levels of Great Salt Lake. 

Reduced activity was noted in coal, oil 
and gas, and uranium mining in Carbon, 
Emery, Grand, and San Juan Counties. In 
Emery County, a major disaster occurred in 
December when a fire at the Wilberg coal 
mine, operated by the Emery Mining Co. for 
the Utah Power & Light Co., claimed 25 
lives. The mine was closed, causing many 
more layoffs. 

Legislation and Government  Pro- 
grams.—The Governor signed four bills re- 
lated to mining that were passed by the 
1984 budget session of the 45th Legislature, 
meeting from January 9 to January 28. S.B. 
22 exempted modernization, expansion, or 
new construction in the mining industry 


591 


from the sales or use tax for 5 years begin- 
ning July 1, 1984; the exemption applied to 
purchases over $500,000 per year for materi- 
als, equipment, or services for any mine, 
mill, reduction works, smelter, refinery (ex- 
cept oil and gas), synthetic fuel-processing 
and upgrading plant, rolling mill, coal 
washing plant, or melting facility. H.B. 30 
authorized the Division of State Lands to 
breach the Southern Pacific Railroad cause- 
way and to construct a trestle to lower the 
water level of the Great Salt Lake south 
arm. S.B. 112 increased the occupation tax 
on oil and gas from 2% to 4% (except wells 
producing less than 20 barrels per day). 
H.B. 180 raised the corporate franchise tax 
(based on income) from 4% to 5%. The 3d 
special session of the 1984 45th Legislature 
passed S.B. 1, one provision of which pro- 
vided an appropriation of $600,000 to the 
Water Resources Division to complete stud- 
ies on Great Salt Lake management. 

The U.S. Department of Energy and the 
Utah Department of Health awarded Argee 
Corp., Denver, CO, a $37.9 million contract 
to remove 2.9 million tons of uranium- 
vanadium tailings from the old Vitro Chem- 
ical Co. site in south Salt Lake City. The 
tailings will be moved by 100-ton, 100-car 
trains 85 miles to a remote area at Clive, 
Tooele County, after the disposal sites have 
been prepared. A $1.7 million plant will be 
built at Vitro to clean ground water and an 
aggregate plant at Clive to produce materi- 
al to cover the tailings. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


METALS 


Beryllium.—Beryllium ore production de- 
clined in quantity and value during 1984. 
Brush Wellman Inc. continued as the prin- 
cipal producer of beryllium in the United 
States and the only company recovering the 
beryllium product from bertrandite ore. 
According to its 1984 annual report, Brush 
Wellman produced 402,000 pounds of beryl- 
lium in 1984, compared with 458,000 pounds 
in 1983. The average market price of berylli- 
um dropped from $59 in 1988 to $54 per 
pound in 1984. The company estimated 
proven bertrandite ore reserves at 5.4 mil- 
lion short tons averaging 0.22% beryllium, 
as of December 31, 1984. 

Bertrandite ores were surface mined by 
Brush Wellman and then trucked to its mill 
near Lyndall, north of Delta, Millard Coun- 


ty, for processing into beryllium hydroxide. 
The company also purchased beryl ores, 
primarily from foreign sources, for treat- 
ment in a separate circuit, reactivated after 
an equipment failure in 1983. The berylli- 
um hydroxide product was shipped to the 
company's Elmore, OH, plant for conver- 
sion to beryllium alloys, beryllia ceramic, 
and metallic beryllium. 

Copper.—Copper production in the State 
continued to decline for the third straight 
year and, in 1984, dropped more than one- 
third in value as the average copper cathode 
price plunged from $0.7653 in 1983 to 
$0.6676 in 1984. 

Utah's principal copper producer was 
Kennecott, a subsidiary of Kennecott Corp. 
acquired in 1981 by Standard Oil Co. of Ohio 
(Sohio) Sohio was 50% owned by British 
Petroleum Co. Ltd. The Utah Copper Div. at 
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Bingham Canyon, 25 miles southwest of 
Salt Lake City, included one of the world's 
largest open pit copper mines and a precipi- 
tate plant. Sixteen miles to the north were 
the company's Bonneville crushing and 
grinding concentrator and the Magna and 
Arthur flotation concentrators capable of 
treating 108,000 tons of ore per day; a 
smelter with an annual production capacity 
of 210,000 tons of copper anode; and a 
refinery with an annual capacity of 195,000 
tons of copper cathode. The North Ore 
Shoot underground mine at Bingham was 
still being developed. 

The Sohio 1984 10K Annual Report to the 
Securities and Exchange Commission show- 
ed the Utah Copper Div. mined and process- 
ed 21,965,000 short tons of ore yielding 
139,891 tons of copper, compared with 
33,310,000 tons of ore yielding 200,842 tons 
of copper in 1983. The average grade of ore 
mined increased from 0.626% copper in 
1983 to 0.663% in 1984. In descending order 
of quantity, byproduct gold, molybdenum, 
silver, and selenium, also were recovered. 
Kennecott's total operating losses rose from 
$91 million in 1983 to $160 million in 1984, 
owing principally to a world oversupply of 
copper, deteriorating copper prices, and 
mine curtailment costs. 

Kennecott reported that although its 
Utah property was competitive on a world 
scale, both in size and quality of reserves, 
the operation was not profitable because of 
low copper prices and antiquated mining, 
transportation, and concentrating facilities. 
The Magna mill was opened in 1907, the 
Arthur mill in 1908, and the Bonneville 
crushing and grinding plant in 1966. Mod- 
ernization of the facilities was still under 
study during 1984. Proposed changes includ- 
ed in-pit crushing of ore, use of a conveyor 
system to carry ore to a concentrator to be 
built north of Copperton, and pipelining the 
concentrates to the Garfield smelter and 
tailings to the Magna ponds. 

In December, the Salt Lake Planning 
Commission approved zoning changes al- 
lowing the construction of the concentrator 
and conveyor systems that were scheduled 
to begin in the third quarter of 1985 and to 
be completed in 1988, pending approval of 
Sohio's board of directors. 

Citing continued losses and the failure of 
its unions to renegotiate its 1983 labor 
agreement, Kennecott slashed Utah Copper 
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Div. production by two-thirds, beginning 
July 1. About 1,795 workers were gradually 
laid off during the remainder of the year. 
The total work force at Kennecott head- 
quarters and Utah Copper Div. dropped 
from a peak of 8,000 workers in 1972, to 
7,400 in 1981, to 4,400 in 1983, to 2,200 at 
yearend 1984. The copper worker’s earnings 
averaged more than $22 per hour in wages 
and benefits in 1984, of which $13.38 was an 
average hourly wage, compared with an all- 
U.S.-industries average of $8.96 per hour. 

A 5-year study, funded by Kennecott in 
1983, continued to investigate ground water 
contamination from the Bingham Canyon 
operation. A company report to the State 
Water Pollution Control Committee, Safe 
Drinking Water Committee, and Solid and 
Hazardous Wastes Committee indicated no 
contamination of drinking water had been 
found, although shallow ground water in 
localized areas around evaporation ponds in 
South Jordan, the waste dump leaching 
system, and the Bingham Canyon Reservoir 
had been affected. In the 200-square-mile 
area studied in 1984, 4 wells were drilled to 
monitor the quality of deep ground water, 
and 64 private wells, 48 wells on Kennecott 
property, and 29 surface water sampling 
sites were checked. After contamination 
occurred in the Dry Fork area 5 miles north 
of the open pit, the company spent more 
than $10 million to build concrete-lined and 
clay-lined structures and evaporation ponds 
to capture expected heavy runoff water. 

Kennecott and Anaconda Minerals Co. 
signed a Letter of Understanding for the 
cooperative operation of the mining and 
concentrating properties and facilities of 
the Bingham Canyon Mine and of Anacon- 
da’s adjoining Carr Fork Mine in early 
November. If the agreement is completed in 
1985, Kennecott, the operator, would re- 
ceive 96% of the production. The Carr Fork 
operation was shut down in October 1982 
because of low copper prices and mining 
problems. 

Sunshine Mining Co. shipped a copper- 
silver ore from the Trixie Mine, East Tintic 
mining district, Utah County, to Kenne- 
cott’s Garfield smelter for use as a flux. 
Kennecott mined a small amount of copper 
at its precious- and base-metals Iron Blos- 
som Mine, Tintic mining district, Juab 
County. | 
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Table 4.—Utah: Mine production (recoverable) of gold, silver, 
copper, lead, and zinc, by county 


Lode 8 Gold Silver 
County peu treated? Troy Troy 
ducing! (metric ences Value GuHnced Value 

1982, total _..___________ 6 33,764,573 174,940 $65,761,695 4,942,833 $34,521,547 

1988, total __..___________ 6 31,152,258 238,459 101,106,616 4,566,610 52,242,019 
1984 

Box Elder! ] W W W W W 

0 1 W W W W W 

1 §ô?—Oj mm uie 1 W W W W W 

Salt Lake ____________~- 1 W W W W W 

Tooele. ------------ 1 1,029,453 79,105 28, 529,851 2,594 21,117 

CCC 1 W W W W W 

Total!!! 6 o W W W W 

Copper Lead Zinc 
: ppe Metri Total 
Metric — value fetric Value Mete Value value 

1982, total. .___________- 189,090 8303, 483,112 W W m" W 

CT 169,751 286,403,329 mo x TM —  $439,151,964 
1984: 

Box Elder .. ! PARI E 8 ua 8 VT W 

Itón- o ag DA — ES TN REN S W 

uab o o cons a W W W W W W W 

Salt Lake W W ae xd 8 Eum W 

Tooele _.____-~______- ee E m M" Dx E 28,550,968 

DA: y ncm W W TAM - HM c W 

Total W W W W w W W 


W Withheld to avoid disclosing company proprietary data. 


lOperations at which metals were recovered only from tailings or precipitates are not counted as producing mines. 


2Does not include gravel washed. 


Gallium and Germanium.—St. George 
Mining Co., a subsidiary of Musto Explora- 
tions Ltd., Vancouver, Canada, continued to 
develop the old Apex copper-silver-zinc 
property for gallium and germanium. Lo- 
cated west of St. George in the Tutsagubet 
mining district near the southern end of the 
Beaver Dam Mountains, the property con- 
sisted of 22 patented and 9 unpatented 
mineral claims and 2 leased claims. Miner- 
alization was associated with the Apex vein 
and is in the form of an irregular chimney 
of leached, residual iron oxide in dolomite 
and limestone. Musto planned to invest 
more than $12 million to complete the 
development of the mine and to construct a 
processing plant. By yearend, the ware- 
house, laboratory, and shop buildings had 
been completed and construction on the 
processing plant and tailings ponds com- 
menced. Hazen Research Inc., Golden, CO, 
spent 2 years developing the new process in 
which a hot acid leach and cementation was 
to be used to recover copper and. silver; 
solvent extraction would separate gallium, 
iron, and zinc; and germanium would be 
chemically separated from the raffinate. 
Stockpiled ore was expected to provide feed 
for about 18 months of production. 


Gallium and germanium were used in 
electronic applications, and germanium was 
used for infrared optics, fiber optics, semi- 
conductors, and detectors. 

Gold.—Gold production declined in quan- 
tity and value as Kennecott's Utah Copper 
Div. cut back its Bingham Canyon operation 
and, consequently, its yield of gold recover- 
ed as a byproduct. The drop in gold produc- 
tion value was partly attributed to the 
plunge in the price of gold from an aver- 
age of $423.823 per troy ounce in 1983 to 
$360.656 in 1984. Additional gold producers, 
in descending order of output, included the 
Mercur gold mine of Getty Mining Co., a 
wholly owned subsidiary of Texaco Inc.; the 
Escalante Mine of Hecla Mining Co.; and 
the Iron Blossom Mine of Kennecott. 

Getty Mining completed its first full year 
of production at its Mercur gold project, 
Camp Floyd (Mercur) mining district, 
Tooele County, 65 miles south of Salt Lake 
City and 30 miles southeast of Tooele. The 
mine continued as the State's second largest 
gold producer. 

In February, Texaco took over Getty Oil 
Co., the parent company of Getty Mining, 
and by yearend, was discussing selling the 
company's Utah gold and coal properties. 
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According to the Gold Standard Co. 1984 
annual report, 30,000 troy ounces of gold 
were recovered in 1983 from the Mercur 
ores and 80,000 troy ounces in 1984. Gold 
Standard, owner of the mine's original 4,500 
acres, was to receive 15% of the net profits 
after Getty Mining recovered its own invest- 
ment. A brief history and engineering de- 
sign of the Mercur gold project ore process- 
ing facility were described in the liter- 
ature.’ 

Iron Ore and Steel.—Utah iron ore pro- 


duction ceased in 1982. The last stockpiled. 


ore in the Iron Springs mining district near 
Cedar City was shipped in 1983 by United 
States Steel Corp. (USS) to its Geneva 
Works near Provo. In 1984, pig iron ship- 
ments increased nearly 60% in quantity 
and value, and iron and steel slag sold and 
used increased 122% in quantity and more 
than 64% in value. 

With the permanent closing of its Atlan- 
tic City, WY, iron ore mine in October 1983, 


USS supplied its Geneva plant mainly with 


taconite iron ore pellets from its Minnesota 
operations. Factors considered in using the 
higher quality Minnesota ores were mining 
conditions and lower labor and energy costs. 
The company also sold its Columbia and 
Geneva underground coal mines in Carbon 
County to Kaiser Steel Corp. and continued 
obtaining coking coal for the steel plant 
from its captive Somerset Mine near Pa- 
onia, CO. At the Geneva Works, the number 
of open-hearth furnaces in operation was 
reduced from five to three and layoffs to- 
taled nearly 400 workers, bringing total 
employment down from 5,000 in 1981 to 
2,400 by yearend 1984. Utah County union 
membership dropped from a peak of 3,800 
workers in 1981 to 1,800 in 1984. A privately 
published study analyzed the forces and 
issues behind the crisis of the domestic basic 
steel industry and the implications of na- 
tional problems for the Geneva Works.* 
Nucor Steel Co., a division of Nucor Corp., 
operated its 400,000-ton-per-year steel mini- 
mill at Plymouth, Box Elder County. In 
April, flat demand and competition with 
other domestic mills and foreign imports 
forced the company to cut back from a 5- to 
4-day week, and mills were reduced from 15 
turns per week to 12 turns; no workers were 
laid off. Products manufactured included 
reinforcing bars, channels, angles, rounds, 
flats, and coiled rounds. Nucor's Vulcraft 
Div. at Brigham City used steel products 
from the Plymouth operation for the manu- 
facture of joists and joist girders. At the 
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Nucor Grinding Ball Div. near Brigham 
City, depressed conditions of the mining 
industry slowed production of steel grinding 
balls. 

Magnesium.—Magnesium metal produc- 
tion increased in amount and value, owing 
in part to a rise in demand for the metal 
and a small increase in price. 

AMAX Magnesium Corp., a subsidiary of 
AMAX Inc., operated the Nation’s second 
largest magnesium plant on the south arm 
of Great Salt Lake at Rowley, Tooele Coun- 
ty. Magnesium was recovered from lake 
brines concentrated in 40,000 acres of solar 
evaporation ponds, processed into magne- 
sium chloride, and electrolytically separat- 
ed into magnesium metal and chlorine. 
Heavy precipitation in 1983 diluted lake 
brines and necessitated a continuing $15 to 
$20 million project to raise dikes protecting 
the ponds; in 1984, the plant was altered to 
process brine with 5.8% magnesium instead 
of 7.2% magnesium. To augment its own 
supply of brine, AMAX purchased 300,000 
short tons of magnesium chloride from the 
Kaiser Aluminum & Chemical Corp. plant 
at Wendover in exchange for 9,000 tons of 
magnesium metal from AMAX. also 
experimented with increasing evaporation 
by using a triphenyl methane (N eptune 
Blue) dye to absorb sunlight and raise the 
water’s surface heat, thereby accelerating 
the evaporation rate. According to the 
AMAX 1984 10K Annual Report, the Utah 
facility was operated at a production rate of 
35,000 tons per year and made a small profit 
for the first time in the company’s 12-year 
history. 

Molybdenum.—The Utah Copper Div., 
the only molybdenum producer in the State, 
continued to ship molybdenum concentrate 
recovered as a byproduct of copper produc- 
tion. As the company’s copper output was 
cut back in mid-1984, the quantity of molyb- 
denum concentrate recovered declined 
5.38%. With drawdown on stockpiles, total 
molybdenum concentrate shipments in- 
creased less than 2% in quantity and value. 
Although exports dropped about 12%, do- 
mestic shipments increased dramatically, 
and by yearend, molybdenum concentrate 
stocks had been reduced 28%. The US. 
Bureau of Mines estimated the average 
producers’ price dropped from. $3.65 per 
pound in 1983 to $3.50 per pound in 1984. 

Silver.—Silver output declined in quanti- 
ty and more than one-third in value as the 
average price of the metal slipped from 
$11.44 per troy ounce in 1988 to $8.14 in 
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1984. The principal silver producer in the 
State was Hecla's Escalante Mine, Iron 
County, followed by Kennecott's Bingham 
Canyon Mine, Salt Lake County; Sunshine's 
Trixie Mine, Utah County; United Silver 
Mines Inc.'s Vipont Mine, Box Elder Coun- 
ty; Getty Mining's Mercur gold project, 
Tooele County; and Kennecott's Iron Blos- 
som Mine, Juab County. 

Hecla acquired the Escalante Mine in a 
merger agreement completed with Ranch- 
ers Exploration and Development Corp. on 
July 26, 1984. Since 1975, Ranchers had 
leased and developed the Escalante Silver 
Mines Co. Inc. properties 42 miles west of 
Cedar City, Iron County, and on November 
30, 1988, exchanged 345,884 net shares of 
Escalante Silver Mines. Escalante owned 
the production royalty, a 10% net profits 
interest, and the reversionary rights in the 
mill and mine properties, then operated by 
Ranchers. After the death of its chief execu- 
tive officer, Ranchers became the object of 
complex merger manuevers by First Mis- 
sissippi Corp., Sunshine, and Hecla, with 
Hecla emerging as the winner. 

While operating the Escalante, Ranchers 
applied a blasthole open stoping mining 
system called “end slicing,” which the com- 
pany developed from the vertical crater- 
retreat mining method initially used at the 
mine. Mine production was normally 1,000 
to 1,200 short tons of ore per day and 350 
short tons of waste per day. The Merrill- 
Crowe precipitation process was used at the 
750-ton-per-day mill to recover the silver 
and a refinery in the mill applied an acid 
leach to remove the base metals before 
smelting. Metallurgical recovery at the mill 
was about 81% of the silver in the ore, with 
estimated direct milling costs of $1.53 per 
fine ounce during fiscal year 1983-84." 

According to the Hecla 1984 annual re- 
port, the Escalante Unit recovered 2,235,781 
troy ounces of silver in 1984, compared with 
2,241,4'19 troy ounces in 1983. As of Decem- 
ber 31, 1984, reserves were estimated at 
2,621,400 tons of ore with 9.4 ounces of 
silver per ton, compared with 1,582,000 tons 
with 10.4 ounces per ton in 1983. Explora- 
tion during the year indicated a southerly 
extension of a vein that may add several 
years to the life of the mine. 

The Sunshine 1984 annual report showed 
the Trixie Mine, East Tintic mining district, 
Utah County, shipped 21,545 tons of flux ore 
containing 114,938 ounces of silver, 3,357 
ounces of gold, and 438,398 pounds of copper 
to the Kennecott Garfield smelter in 1984. 
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In 1984, exploration at the mine totaled 
9,460 feet of drifting, 414 feet of raising, and 
5,883 feet of long-hole drilling. As of Decem- 
ber 31, 1984, reserves were estimated to be 
64,540 tons of ore containing 470,588 ounces 
of silver, 7,187 ounces of gold, and 1.8 mil- 
lion pounds of copper. 

At the Burgin Mine, also in the East Tin- 
tic area, the Apex No. 2 shaft was completed 
to the 1,300-foot level in late 1984, and an 
access drive totaling more than 1,965 feet of 
drifting was connected with the old Burgin 
workings when work was suspended pend- | 
ing further evaluation of the project. Work- 
ing temperatures at one area of the mine 
were decreased from 130° F to 85° F by 
installing a refrigeration unit. Resumption 
of normal metal prices, more favorable 
metal markets, and favorable findings on 
the detailed feasibility studies were deemed 
necessary to bring the Burgin Mine into 
production again. Reserve estimates in- 
creased to 1.9 million tons of ore containing 
33.8 million ounces of silver, 65,600 ounces 
of gold, 288,700 tons of lead, and 109,100 
tons of zinc. 

The Tintic mining district, which ranked 
first in Utah's total silver production and 
second in gold, was described in the litera- 
ture* —— 

Vanadium.—Vanadium production con- 
tinued to fall, plunging 8296 in tonnage and 
87% in value, as the prices of its coproduct, 
uranium, fell from January's $22 per pound 
of UO, to $15.25 per pound at yearend, and 
producers shut down or cut back operations. 
During part of the year, vanadium was 
recovered from the uranium-vanadium ores 
of the Colorado Plateau and shipped to the 
Atlas Corp. mill near Moab, Grand County, 
or to the Union Carbide Corp. mill at Ura- 
van, CO. 

In February, the Atlas Minerals Div. of 
Atlas Corp. began to idle its properties, 
including its last three operating mines— 
Pandora, Velvet, and Rim Columbus—in 
San Juan County and its Moab uranium- 
vanadium mill in Grand County. Before 
completing the shutdown in mid-May, the 
company processed a large stockpile of ore 
and drew down its inventory of chemical 
milling agents. About 175 workers were laid 
off and 30 retained to maintain the facilities 
on a standby basis pending an improvement 
in the uranium market. According to the 
company, in its fiscal year ending June 30, 
1984, Atlas Minerals sold 308,000 pounds of 
U Os in concentrate and 2,783,000 pounds of 
vanadium pentoxide recovered from stock- 
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piled ore in 1984, compared with 1,386,000 
pounds of U, O, in concentrate and 1,405,000 
pounds of vanadium pentoxide in 1983 from 
ores mined in Colorado and Utah. The 
corporation reported a net loss of $3.89 
million in its fiscal year 1984, compared 
with a $19.4 million profit in 1983. 

In anticipation of eventually resuming 
operations, Atlas continued to seek feed for 
its Moab plant and acquired additional ore 
reserves in properties contiguous to its 
Green River area mines. Feasibility studies 
were also conducted on the Farley (formerly 
called Bullfrog) uranium-vanadium deposit, 
10 miles north of Ticaboo, Garfield County. 

Following a preliminary agreement sign- 
ed in February 1983, effective January 11, 
1984, Union Carbide, Danbury, CT, acquired 
a 70% interest in Energy Fuels Nuclear 
Inc.'s White Mesa uranium-vanadium mill 
near Blanding. Built in 1980, the facility 
had been idle since January 1983 because of 
the weak demand for uranium. Umetco 
Minerals Corp., a newly formed subsidiary 
of Union Carbide, became the operator of 
the 2,000-ton-per-day mill after receiving 
the approval of State and Federal agencies. 

South of La Sal, San Juan County, the Rio 
Algom unit of Rio Algom Ltd., Toronto, 
Canada, operated the last surviving urani- 
um mill in the State 5 days per week at 
below its normal capacity of 750 tons per 
day. About 150 people were employed at the 
facility. Plans to add an acid circuit to the 


original alkaline circuit for more flexibility . 


in treating different types of ore were plac- 
ed on hold; vanadium was never recovered 
at this mill. 

The Hecla and Union Carbide Lisbon 
Valley uranium-vanadium mine near Moab 
remained on a standby basis. 

Zinc.—A small amount of zinc was mined 
at Kennecott's Iron Blossom Mine, Juab 
County. 

Zirconium.— Western Zirconium Inc. con- 
tinued to produce primary zirconium 
sponge and coproduct hafnium sponge and 


converted the zirconium sponge to ingot. 


The product was produced from zircon ores 
imported from Australia at a plant in the 
Southern Pacific Industrial Park, south of 
Ogden, Weber County. 

The company requested permission from 
the Utah Water Pollution Control Commit- 
tee to build a $1 million waste water treat- 
ment plant to pump the treated water into 
Great Salt Lake. The rising lake had invad- 
ed some 80 acres in existing ponds where 
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waste water had been stored. . 


NONMETALS 


Asphalt (Native) and Other Bitumens.— 
Gilsonite production rose about 53% in . 
quantity but declined nearly 27% in value. 
American Gilsonite Co., a subsidiary of 
Chevron Corp. (formerly Standard Oil Co. of 
California) and Hydrocarbon Mining Inc., a 
subsidiary of Western Strategic Minerals 
Inc, mined the hydrocarbon from veins 
near Bonanza, Uintah County. The product 
was marketed for automobile body sealer 
and radiator paint, inks, oil well-drilling 
fluids, cement for sand mold in the foundry 
industry, and other uses. | 

. Cement.—Portland cement producers, 
listed in descending order of 1984 output, 
included the Southwestern Portland Ce- 
ment Co., a wholly owned subsidiary of 
Southdown Inc. Houston, TX, 550,000- 
short-ton-per-year, dry-process plant at 
Leamington, Millard County; the Ideal Ba- 
sic Industries Inc. 350,000-ton-per-year- 
capacity, wet-process plant at Devils Slide, 
Morgan County; and the Lone Star Indus- 
tries Inc. 420,000-ton-per-year, wet-process 
plant in Salt Lake City. 

Finished portland cement output increas- 
ed 25%; sales increased nearly 20% in 
quantity and 26% in value as residential 
building activity increased significantly and 
nonresidential construction reached a rec- 
ord high. The average price per ton of 
portland cement rose from $51.22 in 1983 to 
$53.93 in 1984. A small amount of cement 
was transported by rail, but, by far, most 
was trucked in bulk to the consumers. 

On April 3, Southwestern Portland Ce- 
ment entered into an agreement to lease, 
with an option to purchase, the Martin 
Marietta Corp. Leamington portland ce- 
ment plant in Millard County. The 5-year 
lease provided two additional 3-year renew- 
al periods at the option of Martin Marietta; 
however, if Southwestern did not exercise 
the purchase option, a $10 million termina- 
tion payment would be required. Southwest- 
ern also purchased Martin Marietta’s 
Leamington working capital, estimated at 
$12 million. According to Southdown’s 1984 
10K Annual Report, the market area of the 
plant included central and southern Utah, 
Colorado’s western slope, southeastern Ne- 
vada, southwestern Wyoming, and north- 
western New Mexico. 

The Federal Environment Protection 
Agency included two dumps at one cement 
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company on the Superfund list, making the 
Sites eligible for cleanup money if the prob- 
lem is not voluntarily solved. High concen- 
trations of heavy metals, including arsenic, 
chromium, and lead, were cited as being 
present in kiln dust and bricks. 

Clays.—Clay and shale output increased 
in quantity and value; the average unit 
value increased marginally from $7.13 in 
1988 to $7.14 in 1984. The principal common 
clay and shale producer was Utelite Corp., 
Summit County, followed by Interpace 
Corp., Utah County; Interstate Brick Co. at 
its Five-Mile pit, Tooele County, and Jim 
Gay pit, Utah County; Martin Marietta at 
its Hank Allen pit, Juab County; and 
Redmond Clay and Salt Co. at its Sanpete 
County pit. | 

Western Clay Co. mined swelling benton- 
ite at its Redmond pit and fuller's earth at 
its Aurora pit, both in Sevier County. R. D. 
Wadley Clay Co. mined fire clay at its 
Wadley pit, Utah County. 

The common clays were used mainly for 
manufacturing face brick and lightweight 
aggregate, followed by portland cement, 
terra cotta, floor and wall ceramics, adhe- 
sives, and animal feed. The expanded aggre- 
gate was used largely in structural concrete 
and block. Swelling bentonite was used for 
animal feed, drilling mud, and waterproof 
sealant. Fire clay was used for foundry 
purposes and fuller's earth for mineral oil 
clarification. 

Graphite  (Synthetic).—Hercules Inc., 
Aerospace Div., at its Bacchus Works, was 
the principal producer of synthetic graph- 
ite, manufacturing the commodity for use in 
place of metals in aerospace equipment, 
tennis rackets, leg braces, and for other 
purposes where weight was important. In 
1984, the company, with more than 5,325 
employees, became the second largest pri- 
vate industrial employer in the State. Syn- 
thetic graphite output, increased about 43% 
in quantity and value. 

Gypsum.—Although production of gyp- 
sum declined, output of the calcined prod- 


uct used for wallboard increased more than. 


11% in quantity and nearly 21% in value. 
Georgia-Pacific Corp. and United States 
Gypsum Co. continued as the principal pro- 
ducers of crude and calcined gypsum. Gyp- 
sum was mined 9 and " miles, respectively, 
northeast of the companies' crushing and 
processing facilities at Sigurd, Sevier 
County. Crude gypsum was also mined by 
Thomas J. Peck & Sons Inc. near Nephi, 
Juab County. | 
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Lime.—Lime production decreased in 
quantity and value as the steel and copper 
industries cut back production. Leading 
quicklime producers included Continental 
Lime Inc., a subsidiary of Steel Bros. Cana- 
da Ltd., 35 miles south of Delta and 6 miles 
west of the plant at the base of the Cricket 
Mountains, Millard County; Utah Marble- 
head Lime Co, a subsidiary of General 
Dynamics Corp., 35 miles northwest of 
Grantsville, Tooele County; Genstar Lime 
Co., a subsidiary of Genstar Corp., Toronto, 
Canada, at Grantsville, Tooele County; and 
Kennecott Utah Copper Div. Genstar was 
the sole producer of hydrated lime. 

Magnesium Compounds. — Although 
magnesium compounds sales increased 
nearly 17% in quantity, their value declin- 
ed about 4%. Great Salt Lake Minerals, a 
division of Gulf Resources & Chemicals 
Corp., with an annual capacity of 100,000 
short tons of magnesium oxide equivalent, 
obtained magnesium chloride and other 
products from the brines of Great Salt Lake, 
west of Ogden, Weber County. Magnesium 
chloride in bitterns was recovered as the 
final product from the solar evaporation of 
lake brines. Kaiser Aluminum & Chemical, 
with an annual capacity of 50,000 tons of 
MgO equivalent, recovered magnesium 
compounds using solar evaporation from 
the brines of Great Salt Lake at its Bonne- 
ville plant near Wendover, Tooele County. 
In a reciprocal purchase of products, Kaiser 
sold 300,000 tons of magnesium chloride 
brine to AMAX Magnesium Corp. at Row- 
ley, and Kaiser, in turn, bought 9,000 tons of 
magnesium metal from AMAX. Unusually 
wet weather had diluted brines used by 
AMAX in magnesium metal production. 

Perlite (Expanded).—Perlite was shipped 
in from out of State for expansion at the 
Pax Co. plant in Salt Lake County and at 
the Georgia-Pacific plant at Sigurd. Produc- 
tion of the treated product declined 9% in 
quantity and over 13% in value. 

Phosphate Rock.—Chevron Resources 
Co. continued as the only phosphate rock 
producer in the State and mined phosphate 
rock from the Upper Permian Age Park 
City Formation 12 miles north of Vernal, 
Uintah County. Ores were crushed at the 
minesite and transported by a 10-inch slur- 
ry pipeline to the mill for further grinding 
and classification, followed by flotation. 
About 18 trucks per day were used to 
deliver concentrates to the Phoston rail 
terminal, north of Heber, Wasatch County, 
for shipment to Canadian fertilizer plants. 
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As part of a $250 million phosphate fertil- 

izer complex to be built in Wyoming and 
Utah, Chevron began a $70 million expan- 
sion project at its mine and beneficiation 
plant near Vernal. New autogenous and 
conventional grinding mills and two pump- 
ing stations were installed at Vernal. Ex- 
tensive reclamation work, including recon- 
touring the area, repositioning topsoil, and 
seeding was continued on some currently 
and previously mined land in the Brush 
Creek area. A 10-inch-diameter phosphate 
slurry pipeline was to be laid 95 miles from 
the beneficiation plant to a new 400,000-ton- 
per-year ammonium phosphate fertilizer 
plant near Rock Springs, WY. Construction 
on the Wyoming plant began in mid-1984 
and was scheduled for completion in late 
1986. Up to 1.8 million tons per year of 
phosphate concentrates will be slurried and 
pumped over a 7,200-foot pass in the Uintah 
Mountains. Water for the slurry will come 
from reclaimed waste water at the Vernal 
operation. The Phoston railhead operation 
will be discontinued as will shipments of six 
cars per day of phosphate concentrate to 
Salt Lake City. 
Utah phosphate rock production declined 
about 5% in quantity and value in 1984, 
while output of the combined Western 
States, Idaho, Montana, and Utah, produc- 
ing more than 10% of the Nation’s phos- 
phate, dropped less. According to Chevron, 
production of about 550,000 short tons of 
concentrates per year in 1984 was expected 
to increase to 1.3 million tons by 1986. The 
quantity of ore mined per year will be 
increased from 1.5 to 3.5 million tons.? 

About 130 persons were employed at the 
Brush Creek area operation in 1984. An 
average of 400 workers were to be employed 
during the construction period. 

Potash.—Nationally, Utah ranked second 
in potash production, behind New Mexico 
and followed by California. In contrast to 
increased output and sales in the other two 
States, Utah’s production of potassium salts 
decreased 32%. Total sales declined nearly 
13% in quantity and 30% in value of K;O 
equivalent. Stocks dropped 66% by the end 
of the reporting period. The decrease in 
output and the drop in stocks of potassium 
salts was due to heavy precipitation and 
consequent dilution of brines and the flood- 
ing of evaporation ponds in the Great Salt 
Lake area. 

Two companies, Texasgulf Chemicals Co. 
of Texasgulf Inc. and Kaiser Chemicals of 
Kaiser Aluminum & Chemical, recovered 
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potassium salts in the State. Texasgulf, a 
subsidiary of Société Nationale Elf Aqui- 
taine (a 6796 French Government-controlled 
oil company), recovered potassium salts at 
its Cane Creek operation near Moab, Grand 
County. Pennsylvanian Age evaporites were 
solution mined using geothermal heat to 
dissolve the potash at a depth of 2,789 feet. 
Brines were pumped to the surface for 
evaporation on 400 acres of solar ponds and 
salts harvested and processed by flotation to 
recover potassium salts and byproduct salt. 

According to the Elf Aquitaine Inc. 1984 
annual report, potash production was 
142,000 tons in 1984, compared with 157,000 
tons in 1983. In the Cane Creek area, the 
decrease in output was attributed to defer- 
ring the harvest of some 1984 potash from 
the solar ponds until 1985. 

The Kaiser solar evaporation operation 
near Wendover covered about 87,816 acres 
from which, in normal times, natural brines 
were collected in 140 miles of ditches on the 
Bonneville Salt Flats of Great Salt Lake. 
The brines were concentrated in a primary 
8,000-acre evaporation pond. Potassium 
salts were processed through a flotation 
concentrator to separate the halite (sodium 
chloride) and sylvite (potassium chloride). 
The facilities, which were closed in the fall 
of 1983 owing to excessive rain and flooding 
in the area, remained idle during most of 
1984. Customers were supplied from inven- 
tories throughout the year. During the sum- 
mer of 1984, gathering canals dried out, 
allowing the company to harvest some 
crude salts for potash production by year- 
end. 

Great Salt Lake Minerals normally re- 
covered potassium sulfate (also called sul- 
fate of potash), salt, sodium sulfate, and 
magnesium chloride from the concentrated 
brines of Great Salt Lake. The brines were 
pumped from the north arm of the lake to 
19,500 acres of solar evaporation ponds on 
Bear Lake Bay west of Ogden at Little 
Mountain, Weber County. The processes 
included selective crystallization and depo- 
sition of salts. The products either were sold 
in a crude state or were processed into 
finished commodities at the plant. 

On May 5, nearly 85% of its solar evapo- 
ration ponds were flooded when the outer 
dike of the system was breached, resulting 
in severe damage to dikes, pond floors, 
bridges, pump stations, and other struc- 
tures. Brine solutions were diluted, render- 
ing them unsuitable for the production of 
sulfate of potash. Great Salt Lake Minerals 
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received a $10 million advance from a 
business interruption insurance claim and 
continued to repair dikes to protect the 
pond system. In 1983, the company spent 
$8.1 million and, in early 1984, $8.3 million 
to raise the dikes. Several years will be 
required to resume full production of potas- 
sium sulfate. Before the flooding of its 
ponds, the firm was the largest producer of 
potassium sulfate, a specialty fertilizer, in 
the United States. 

According to the Gulf Resources & Chem- 
ical Corp. 1984 10K Annual Report, potassi- 
um sulfate production declined from a high 
of 203,000 short tons in 1981, to 150,000 in 
19883, to zero in 1984, because of the wet 
weather cycle, which began in 1982 and 
continued during 1984, raising Great Salt 
Lake to near record-high levels. In August, 
because of the flooding, 50 employees were 
laid off, reducing the work force to 190. 

On November 1, Buttes Resources Co., a 
subsidiary of Buttes Gas & Oil Co., and the 
Bureau of Land Management (BLM) signed 
a potash mining lease on approximately 12 
square miles of Federal land near the 
Grand County airport, 12 miles north of 
Moab. Application to BLM for prospecting 
permits started in 1972, initial exploration 
in the area began in 1978, and several 
million dollars had been spent on the proj- 
ect by. 1984. Full-scale development of a 
solution mine was expected within a few 
years, with production of 1 million tons of 
potash annually and employment for 350 
workers. 

Salt.—Solar salt was produced in Grand 
County by Texasgulf; in Salt Lake County 
by Morton Salt Co., a division of Morton- 
Thiokol Inc.; in Tooele County by American 
Salt Co., a subsidiary of General Host Corp.; 
and in Weber County by Great Salt Lake 
Minerals. In Grand County, Moab Brine 
Co., a subsidiary of La Sal Oil Co., recovered 
salt from brine; and in Sevier County, 
Redmond Clay and Salt Co. obtained rock 
salt at the American Orsa open pit salt 
mine at Redmond. Salt sales rose more than 
33% in quantity and nearly 24% in value 
because of the severe winter, resulting in an 
increased demand for salt to deice the 
roads. 

Redmond Clay and Salt had one of the 
largest open pit salt mines in the West and 
produced rock salt, used principally for 
livestock purposes. A major portion of the 
product was shipped to the States adjacent 
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to Utah. 

General Host placed its American Salt on 
the market in the spring and, after Dia- 
mond Crystal Salt Co. turned down a Letter 
of Intent to purchase, the company was still 
for sale at yearend. American Salt's Grants- 
ville facility consisted of approximately 
15,000 acres and 4,800 acres in leases; con- 
centrating and crystallizing ponds for solar 
evaporation; a washing station and bulk 
storage area; and a refining mill for sizing, 
mixing, and packaging products. During 
1983 and 1984, the company raised its pe- 
rimeter dike to protect its pond system from 
the rising waters of Great Salt Lake, there- 
by maintaining the company's salt produc- 
tion level. Other companies in the area 
were severely impacted by flooding. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
gave estimates. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Construction sand and gravel production 
in Utah increased during the year. In 1984, 
63 producers obtained construction sand 
from 99 operations in 24 counties. The 
major producing counties were Salt Lake, 
with about 33% of the State total; Davis, 
with about 11%; and Utah, with about 9%. 
Ten leading construction sand and gravel 
producers, each of whom produced more 
than 500,000 short tons, provided 5796 of 
the production in the State. The following, 
listed in descending order of output, were 
the largest sand and gravel producing com- 
panies: Monroc Inc., Jack B. Parson Con- 
struction Co., Gibbons and Reed Co., Peter 
Kiewit and Sons Co., MAC/CEI Joint Ven- 
ture Co., and Geneva Rock Products Co., 
collectively accounting for more than 40% 
of the total. The major use of sand and 
gravel in the State was in road base and 
coverings and stabilization, followed by con- 
crete aggregate, asphaltic concrete, and fill. 
All transport of sand and gravel was by 
truck. The average value of sand and gravel 
sold during the year was $2.27. 

Industrial.—Industrial sand is surveyed 
every year and in 1984 was produced by one 
company at one site in Salt Lake County. 
Total output was very small and was used 
entirely for molding and core and sandblast- 
ing. 


600 


MINERALS YEARBOOK, 1984 


Table 5.—Utah: Construction sand and gravel sold or used by producers in 1984, by use 


— owe cm a cm wm cm we ow we o — — om oe om — ow ow a aw om ie a am w= a oe ee eww == @ = 


1Includes road and other stabilization (cement). 
Includes other unspecified uses. 


Sodium Sulfate.—Great Salt Lake Miner- 
als continued to recover byproduct sodium 
sulfate from the brines of Great Salt Lake 
at its operation west of Ogden despite the 
effects of the flooded ponds. Of the three 
States producing the product—California, 
Texas, and Utah—Utah ranked third. Out- 
put of the commodity remained the same as 
that of 1983, however, it rose slightly in 
value. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

The quantity and value of crushed stone 
production increased again as railroads and 
industries on the shores of Great Salt Lake 
continued to raise and strengthen rail lines 
across the lake and to construct dikes pro- 
tecting magnesium, potash, and salt plants. 

In one example, at a cost of $48 million over 
the past 2 years, the Southern Pacific 
Transportation Co. raised about 40 miles of 
rail line as much as 7 feet to safeguard its 
causeway across the north arm of Great 
Salt Lake. 

Sulfur (Recovered).—Sulfur recovered 


(thou- Value Value 
sand (thou- per 
short sands) ton 
tons 
3 cae ae te 2,881 $7,359 $2.55 
C renee eee 70 177 2.54 
SES MT RECURSO PDC 21 2.96 
CPU RU E eae 1,546 4,916 3.22 
at aes carat yt teeta een cs 2,888 6,809 2.36 
7% ORA 1,431 1,759 1.23 
M EROR TR 37 58 1.57 
3330 ye PER ee es 6,337 13,289 2.10 
3 ees ines 15,217 34,507 2.21 


from the Chevron Oil Co. refinery in Davis 
County increased in quantity but declined 
in value. 

Sulfuric Acid.—Utah ranked third 
among the States in output of byproduct 
sulfuric acid. Recovered as a byproduct of 
copper production, the quantity of the com- 
modity produced in the State declined but 
rose in value. Nationally, sulfuric acid pro- 
duction increased substantially. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 
*Gillam, D. 1984 Construction Value Reaches $1.5 Bil- 
don. Utah Construction Rep., 1984, v. 27, No. 4, 1984, pp. 1- 


: Wallace, G. J. The Great Salt Lake Incremental Sam- 
pling ds acr urvey No and Miner- 
al Survey), v. 18, No. 1, Spring 1984, pp. 1055 10 

yrs at R., and G. Atwood 


pP. 3, 6-8. 
*Russell, W. Only U.S. Gallium-Germanium Brine On 
12.5 2 Intermountain Pay Dirt, No. 63, Dec. 1984, p. 1, 


Turk, T. W., and S. A. Sass. Engineering Design of the 
Mercur Gold Proj acil . Eng., 


ject Ore Processing Facility. 

v. 96, No. 11, Nov. 1984, pp. 1563-1567. ý 
Woodworth, W. De-Steeling: Structural Disinvestment 

of U.S. Steel and Its Implications for ional Economics. 

„Alexander Printing Co., Provo, UT, 1985, 224 pp. 

TBurger, J. R. Ranchers End-Slices Escalante Silver 

Deposit. Eng. Min. J., v. 184, No. 1, Jan. 1984, pp. 48-53. 
James, L. P. The Tintic Mining District. Survey Notes, 

v. 18, No. 2, Summer 1984, pp. 1, 4-13. 

1 Express. Phosphate Activity to Escalate. Oct. 


Commodity and company 


Asphalt: 
American Gilsonite Co., a 
v of Chevron 


Hsdrocatbon Mining Inc., a 
subsidiary of Western 
1 Minerals Inc. 


Be 
run Wellman Ine _ ___ 


Cement: 

Ideal Basic Industries Inc., 
Cement Div.! 

Portland Cement Co. of 
Utah, a division of Lone 
Star Industries Inc.! 

Southwestern Portland 
Cement Co., a subsid- 
` jary of Southdown Inc.! ? 


Cla 
Interpace Corp., Structural 


Interstate Brick Co., 
a subsidiary of Mountain 
Fuel Co 

Utelite Corp . 


“opper 

nnecott, a subsidiary of 
Kennecott Corp. „ Utah 
Copper Div. 

Gold: 


oeny Mining Co., a 
subsidiary of Texaco Inc. 
ypsum: 
Georgia-Pacific Cor 
United States Gypsum Co- 


Iron and steel: 
United States Steel Corp.! 


Lime: 
Continental Lime Inc., 
a Pd of Steel Bros. 
Canada L 


Genstar es Co, a 
5 of Genstar 


Usa Marbishead Lime Co., 
a subsidiary of General 


Dynamics Corp.“ 


sal 
Great Salt Lake Minerals & 
Chemicals Corp., a division 
of Gulf Resources & Chem- 
icals Corp 
Kaiser 1 & Chemi- 
5 rp. Bonneville Ltd. 


toca ie Inc., a subsidiary 
of Société N ationale Elf 
Aquitaine.® 

t: 

American Salt Co 


Morton Salt Co., a division of 
Morton-Thiokol Inc. 


See footnotes at end of table. 
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Table 6.—Principal producers 


Address 


Suite 1150, Kennecott Bldg. 
Salt Lake City, UT 84133 


North 9507 Division St. 
Suite A 
Spokane, WA 99218 


67 West 2950 South 
Salt Lake City, UT 84115 


Star Route 

Morgan, UT 84050 

615 West 800 South 

Box 1469 

Salt Lake City, UT 84110 
4885 South 900 East 

Salt Lake City, UT 84117 


786 West Harrisville Rd. 
Box 447 
en, UT 84402 
80 South 5200 West 
West Jordan, UT 84084 


Coalville, UT 84017 
Box 1067 
Aurora, UT 84620 


1129 East 3900 South 
Box 6500 
Salt Lake City, UT 84106 


Box 838 
Tooele, UT 84074 


Box 80 
Sigurd, UT 84657 


Box 
Sigurd, UT 84657 


Geneva Works 
Box 510 
Provo, UT 84603 


268 West 400 South 
Suite 201 

Salt Lake City, UT 84101 
Box 357 

Grantsville, UT 84029 


Box 596 
Grantsville, UT 84029 


238 North 2200 West 
Salt Lake City, UT 84116 


Manila Star Route 
Vernal, UT 84078 


765 North 10500 West 
x Mountain 


580 
Wendover, UT 84083 


Box 1208 
Moab, UT 84532 


Box 477 

Grantsville, UT 84029 
A.M.F. Box 22054 

Salt Lake City, UT 84122 


Type of activity 


Underground mines and plant_ 


Open pit mines and plant 


Quarries and plant 


Open pit mine, mills, smelter, 
refinery. 


Open pit mine, mill, carbon- 
in-pulp plant. 
Open pit mine and plant 


Solar evaporation plant 


Open pit mine and plant 


Solar evaporation, concen- 
trator, plant. 


Solution mine, solar evapora- 
tion, concentrator, plant.: 
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Tooele. 


Tooele. 


Grand. 


Tooele. 
Salt Lake. 
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Table 6.—Principal producers —Continued 


Commodity and company 


Sand and gravel: 
Construction: 
Concrete Products Co., a 
division of Gibbons & 
Reed Co. 


Peter Kiewit and Sons 
Co. 


Jack B. Parson Con- 
struction Co. 


Industrial: 
Salt Lake Valley Sand & 
Gravel Co. 


Vanadium: 
Atlas Minerals Div., Atlas 
Corp. 


Energy Fuels Nuclear Inc 
Umetco Minerals Corp., a 


subsidiary of Union Car- 
bide Corp. 


! Also stone. 


2 A lan clave 


. Address 


41 West Central Ave. 
Box 7356 
Murray, UT 84107 


370 West 5900 South 
Box 7780 

Murray, UT 84107 
1730 North Beck St. 


Box 537 

Salt Lake City, UT 84110 
Box 3429 

Ogden, UT 84409 


800 North 1550 West 
Orem, UT 84057 


Box 308 
Enterprise, UT 84725 


Box 1207 
Moab, UT 84532 


Box 787 
Blanding, UT 84511 


Box 1029 
Grand Junction, CO 81501 


Type of activity 


Pits and plant 


Underground mine, mill, 
plant. 


Underground mines and mill _ 


Underground mines, ore- 
buying station, research 
laboratory. 

Underground mines and mill 


County 


The Mineral Industry of 
Vermont 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Office of the State Geologist, 
Agency of Environmental Conservation, for collecting information on all nonfuel 


minerals. 


By L. J. Prosser, Jr., i and Charles A. Ratté? 


The value of nonfuel mineral production 
in Vermont was $45.1 million in 1984. 
During the year, a new stone quarry was 
opened in Clarendon. Plans for develop- 
ment of an underground talc mine in 
Chester and a marble quarry in Brandon 
were near completion. A talc mill in John- 
son, shut down in 1983, was purchased and 


reopened. Sale of the State's leading dimen- 
sion granite producer in Barre was finaliz- 
ed. Àn exploration program for copper in 
Corinth was initiated. A proposal to mine 
and mill kaolin in Bennington was pre- 
sented for local and State review prior to 
permitting. An oil and gas well drilled in 
Fairfield was abandoned and plugged. 


Table 1.—Nonfuel mineral production in Vermont! 


Mineral 
Sand and gravel (construction) _ _ _ _ _ _ thousand short tons 
Stone: 
CrusheeoeU UU U ~~ __ ~~ _____ do... 
Dimension _________________ ~__-_-___ do. ___ 


Combined value of talc and other nonmetals 


“Estimated. ‘Revised. XX Not applicable. 


1984 


1983 
. Value . Value 
Quantity (thousands) Quantity (thousands) 

*3,000 *$6,200 3,802 $8,071 

1,339 5,519 $1,800 | e7 000 

T116 19,995 *116 €20,462 

sae XX 10,355 XX 9,565 
TUN XX 42,129 XX 45,098 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.— Value of nonfuel mineral production in Vermont, by county! 


(Thousands) 

County 1982 1983 Pune DOCIEC ID 1953 
Aae. 88 $473 W Stone (crushed). 
Bennington 1.749 W Stone (dimension). 
Caledonia ö 233 2) 

Chitten denn 1,599 W Stone (crushed). 
EBSeX o e ³ĩWeü A ͤ y A eee W (2) 
Franklin 215 W Stone (crushed). 
Lamoile ___________________ W W Talc. 
Or anne 246 2) 
Orleans 703 W Asbestos, stone (crushed). 
Rutland uomine 620 W Stone (dimension), stone (crushed). 
Washington 295 W Do. 
Winda nn W W Talc. 
Windsor____ _________________ W W Talc, stone (dimension), stone (crushed). 
Undistributed? |. |. | | |... .... 9,271 $35,929 
Sand and gravel (construction) _ _ __ — _ — XX “6,200 
Stone: 

Crushed - ----------------—-- €5,300 XX 

Dimension ----------------- r €18,358 XX 

fr docs 139,062 42,129 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. 

! No production of nonfuel mineral commodities was reported in Grand Isle County. 

? Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 

Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 


Table 3.—Indicators of Vermont business activity 


1982" 1983 1984 
Employment and labor force, annual average: 
Population 232332 dT thousands - 520 525 530 
Total civilian labor force- e do- 267 265 269 
Unemployment _____________________ ~~ __ do- 18 18 14 
Employment (nonagricultural): 
Mining Otal — ou esee ios ee ga ³ ³ ³ AA Re LIE pst do ... 0.7 0.6 0.5 
Manufacturing te. 8 do.... 48.6 47.6 48.7 
Primary metal industries do- 6 7 NA 
Stone, clay, and glass products... ss do- 2.1 2.1 2.1 
Chemicals and allied produets zz do- 7 8 NA 
Construction «umm mE 8 do. ... 9.9 10.9 12.1 
Transportation and public utilities - - ss do____ 8.7 8.7 9.2 
Wholesale and retail trale do- 43.0 44.1 46.7 
Finance, insurance, real estate ________________________ do- 8.5 8.9 9.4 
% ce st a ee Fe che a eU A do- 47.5 49.3 51.6 
Government and government enterprises do ... 36.0 36.3 36.6 
/ acea ee do- 202.9 206.4 214.8 
Personal income: 
Total... eh enm eism Be ie ͤ es rae eri Ce millions $4,950 $5,247 $5,723 
Percapita c uen us An Pa ee, d v et ay ee $9,518 $9,987 $10,802 
Hours and earnings: 
Total average weekly hours, production workers ____________________~- 39.0 40.0 40.6 
Total average hourly earnings, production workers $7.35 $7.66 $8.03 


See footnotes at end of table. 
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Table 3.—Indicators of Vermont business activity —Continued 


19827 1983 1984 
Earnings by industry: 
Fb ã ³oWſ ⁰mmmſ 8 millions $139 $106 $98 
DN ORME ANN eoe a ꝛ*¾⅛mw res Sirs, ge EDU do- $3,276 $3,573 $3,930 
Mining total .— ss Se i ee, ee ed Eee a do ... $12 $12 $11 
Manufacturingtotal.. .. __________________________e do. ... $1,030 $1,080 $1,167 
Primary metal industries do- $14 $16 $19 
Stone, clay, and glass products _____________________ _ do- $45 $48 $50 
Chemicals and allied produetss do- $13 $15 $17 
nne x mM A do- 5190 $236 $269 
Transportation and public utilities do- $203 $222 $240 
Wholesale and retail trale do- $518 $563 $629 
Finance, insurance, real estate ________________________ do- ___ $139 $160 $183 
VCS ß a Oe Sys cea aet do_ ___ $653 $726 $813 
Government and government enterprises do. ... $514 $556 $598 
Construction activity: j 
Number of private and public residential units authorized ______________~- 2,210 2,881 6,122 
Value of nonresidential construction millions 5131.5 $87.3 $82.7 
Value of State road contract awards do- 541.0 $30.5 $42.5 
Shipments of portland and masonry cement to and within the State ö 
thousand short tons 114 137 149 
Nonfuel mineral production value: | 
Total crude mineral value___________________________- millions $39.1 $42.1 $45.1 
Value per CAP ICA — o se e ch uec é $96 $80 $85 


PPreliminary. ‘Revised. NA Not available. 
1Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Principal mineral producing localities in Vermont. 
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Exploration Activities.—Newmont Ex- 
ploration Ltd. began an exploration pro- 
gram near Corinth in Orange County. Cop- 
per was last mined in the area at the Pike 
Hill Mines in 1919. Because of the low price 
of copper, speculation existed that the 
firm’s prime interest was in the potential 
for gold, which is often associated with 
copper deposits. Company offers to lease 
mineral rights were rejected by a majority 
of landowners. Newmont's activity in the 
area was opposed by some of the residents, 
and at yearend, town officials were petition- 
ed to consider adopting ordinances to ban 
open pit mining. 

The Holland Co. of Adams, MA, complet- 
ed exploration of a kaolin deposit on a 275- 
acre tract neay Bennington. The firm's plan 
to mine kaolin—a fine white clay used as a 
filler by the paper, paint, and plastic 
industries—and operate a processing plant 
was under review by local planning and 
zoning officials. If approved, Holland must 
also apply for a mining permit under the 
State's land use and development law, 
known as Act 250. 

Columbia Gas Transmission Co. intended 
to drill a 10,500-foot exploratory oil or 
natural gas well in Fairfield, but the hole 
was abandoned at a depth of 6,970 feet and 
plugged. Indications to that depth were that 
no potential existed for oil or gas. Unless 
released by the company, geologic informa- 
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tion on the hole obtained from core samples 
remains confidential until October 1986, 
according to State law. | 

Legislation and Government  Pro- 
grams.—Public Act No. 207 provided 
$200,000 for operation of the State-owned 
St. Johnsbury and Lamoille County Rail- 
road. Part of the funding was used for a 
market study to determine what additional 
materials could be transported on the 99- 
mile line that connects Swanton to St. 
Johnsbury. Dimension granite quarried at 
Woodbury and talc processed at a mill in 
Johnson were cited as commodities that 
potentially could be shipped cost effectively 
on the rail line. 

During the year, the Office of the State 
Geologist, Agency of Environmental Con- 
servation, continued to collect information 
on Vermont's metallic mineral resources 
for the U.S. Geological Survey's (USGS) 
Mineral Resource Data System. About 130 
occurrences, prospects, and mines were lo- 
cated, and samples from approximately 90 
sites were available for inspection at the 
University of Vermont Geology Department 
Museum. New bedrock and surficial geolog- 
ic mapping was initiated also with the 
USGS under the Cooperative Geological 
Mapping Program. Published in 1984 was 
the “Bedrock Geology of the Brattleboro 
Quadrangle, Vermont-New Hampshire.“ 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Asbestos.—Shipments declined 40% in 
1984 as domestic demend remained weak 
because of continued health-related con- 
cerns about asbestos products. As the mar- 
ket diminished for asbestos, the Vermont 
Asbestos Group Inc. has cut back mining 
operations at its Lowell Mine, Orleans 
County, shutting down from November un- 
til April for the past few years. A yearend 
3tockpile of 6,500 short tons of asbestos, 
about 2,500 tons more than the anticipated 
inventory, was expected to delay resump- 
tion of mining in 1985 until at least May.* 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
»ven-numbered years only; therefore, this 
:hapter contains only estimates for 1983. 
Data for odd-numbered years are based on 


annual company estimates made before 
yearend. 

Output of 3.8 million short tons of con- 
struction sand and gravel in 1984 was the 
highest total since 1973, when 4 million tons 
was produced. Significant increases in ton- 
nage in comparison with 1983 totals were 
reported in Rutland County, 322,000 tons; 
Lamoille County, 225,000 tons; and Windsor 
County, 132,000 tons. Output decreased 
225,000 tons in Chittenden County and 
158,000 tons in Bennington County for the 
same time period. Shifts in production were 
indicative of trends in the construction 
industry, particularly roadbuilding and 
road maintenance in Vermont. The State's 
six leading sand and gravel producers 
accounted for more than one-half of 
Vermont's production and operated about 
20% of the State's 80 active pits in 1984. 
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Table 4.— Vermont: Construction sand and gravel sold or used in 1984, 
by major use category 

Use antiy Value Value 

short toris) (thousands) per ton 
Concrete rege 338 $1,314 $3.88 
Plaster and gunite sands ___________~____________ ~________e (1) W 5.00 
Concrete products - -----------------------—---—---—-———— W W 4.01 
rede 8 330 616 1.87 
Road base and coveringn gs oa 694 1.075 1.55 
ENG: cec lee dct uM uM M A S 248 332 1.34 
Snow and ice control 117 248 2.12 
Railroad alla 2 W W 4.03 
heec. lii etu naa cd uM A Lec i eor MEI LE 2,075 4,485 2.16 
Total or average ---------------------------------—-- 3,802 28,071 2.12 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


1Less than 1/2 unit. 


?Data do not add to total shown because of independent rounding. 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Crushed.—The State's crushed stone in- 
dustry produced an estimated total of 1.8 
million short tons of limestone, granite, and 
marble in 1984, an increase of about 460,000 
tons compared with 1983 output. During the 
year, two companies received local govern- 
ment approval for mining stone. Thompson- 
Weinman & Co. a subsidiary of Cyprus 
Mines Corp., continued with plans to open a 
$30 million underground marble mine and 
surface processing plant for high-calcium 
ground products in Brandon. Shelburne 
Limestone Corp. planned to mine 20,000 
tons of limestone annually from its Fonda 
Junction Quarry, south of Swanton. Both 
companies were in the process of obtaining 
the necessary permits under Act 250, the 
State's land use and development law. A 
third company, Crushed Rock Inc., opened a 
dolomite quarry in Clarendon, Rutland 
County, at yearend. Stone produced at the 
operation was expected to supplement di- 
minishing sand and gravel resources in 
west-central Vermont. 

Dimension.—Vermont produced an esti- 
mated 116,000 short tons (1.2 million cubic 
feet) of dimension stone, ranking fourth 
nationally in output. Rock of Ages Corp. 
(ROA), the State's major producer and one 
of the Nation's leading dimension granite 
producers, was purchased by John Swenson 
Granite Co. Inc. from Nortek Inc. for about 
$20 million. Most of the gray granite quar- 
ried by ROA in Barre was used to manufac- 
ture memorials and gravestones. Swenson 
Granite also began full-scale operation of its 
Woodbury quarries north of Barre. Expan- 
sion of the State Capitol Building in Harris- 


burg, PA, which was constructed in 1904 
using Woodbury gray granite, resulted in 
an order for 160,000 cubic feet. | 

Wells-Lamson Quarry Co. reopened the 
Jones Bros. Quarry near Williamstown. Re- 
newed interest in the quarry resulted from 
demand for a granite darker in color than 
the gray granite in Barre. 

International Hydonics Corp. began test- 
ing a process to remove silicon carbide from 
granite sludge at a plant in Barre. Granite 
manufacturers have long used silicon car- 
bide to cut the stone. Full-scale operation 
with capacity to recover 2,500 tons of silicon 
carbide annually was expected in the spring 
of 1985.5 

Talc.—Output in 1984 remained about 
the same as in 1983 despite the permanent 
closing of Eastern Magnesia Talc Co.'s un- 
derground mine in Johnson late in 1983. In 
March, Acqui-Tal Inc., formed by European 
investors, purchased Eastern Magnesia's 
surface talc mill for $500,000 and invested 
nearly $1 million in renovating the plant. 
The improvements in processing enabled 
Acqui-Tal to manufacture cosmetic and in- 
dustrial grades of talc; previously only an 
industrial grade of talc was processed at the 
Johnson mill. Talc was purchased by Acqui- 
Tal from OMYA Inc.'s mines in Windham.* 

OMY A's plan to double the capacity of its 
mill in Chester was approved by the State. 
However, some local opposition to increased 
truck traffic was limiting utilization of that 
capacity; the dispute continued at yearend. 

Cyprus Mines Corp. completed an exten- 
sive drilling and geologic appraisal program 
on a talc deposit in the Andover-Chester 
area (Smokeshire district). The program 
proved a substantial deposit of a high-purity 
talc existed. Additional testing and bulk 
sampling confirmed that appraisal. The 
firm signed a 4-year option agreement with 
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Chester town officials for the 350 acres 
where the talc was found and settled with a 
landowner who had also claimed ownership 
of the land. At yearend, a pre-permit min- 
ing plan and site engineering plan were in 
preparation. 


5 Mineral Officer, Bureau of Mines, Pittsburgh, 


?State geologist, Agency of Environmental Conserva- 
tion, Montpelier, VT. 
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*Hepburn, J. C., N. J. Trask, J. L. Rosenfeld, and J. B. 
Thompson, Jr. The Bedrock Geology of the Brattleboro 
Quadrangle, Vermont-New Hampshire. Agency Environ. 
Conserv. Bull. 32; available for sale at Department of 
Libraries, Geologic Documents Section, 111 State St., 
Montpelier, VT 05602. 

Burlington (VT) Free Press. Vermont Asbestos Layoff 
Extended. Mar. 22, 1985, p. 1. 

*The Times Argus (Barre-Montpelier, VT). Granite 
Sludge Operation Starts in Barre Under Watchfull Eyes. 
Sept. 19, 1984, p. 1. 

SBurlington (VT) Free Press. Europeans Spend $1 Mil- 
lion To Revive Johnson Talc Mill. Dec. 21, 1984, p. 7. 


. Table 5.— Principal producers 


Commodity and company Address Type of activity County 
Asbestos: 
Vermont Asbestos Group Inc . Box 54B Pit ————— Orleans. 
Morrisville, VT 05661 
Sand and gravel: 
Calkins Sand & Gravel Ine Box 82 Pits and plant Caledonia and 
Lyndonville, VT 05851 Orleans. 
Joseph P. Carrara & Sons Ine Route 116 Bitis Addison and 
Middlebury, VT 05753 Rutland. 
William E. Daily Ine Route 1, Box 51 MEET, (aN Bennington. 
Shaftsbury, VT 05262 
Hinesburg Sand & Gravel Co -------- Box 200 Sess: ee. Chittenden. 
Hinesburg, VT 05461 
Pike Industries Ine Route 3 ias cdOs cu Addison, 
Tilton, NH 03276 Caledonia, 
Windsor. 
Frank W. Whitcomb Construction Box 429 Pit and plant Rutland. 
Corp Bellows Falls, VT 05101 
Stone: 
Crushed: 
Cooley Asphalt Paving Cor Box 542 Quarry ____ Washington. 
Barre, VT 05641 
Shelburne Limestone Cord 30 Jewett Quarries _ _ _ Chittenden and 
Swanton, VT 05488 Franklin. 
Frank W. Whitcomb Construction Box 429 Quarry __ __ Chittenden. 
Corp. Bellows Falls, VT 05101 
White Pigment Corp... Florence, VT 05744 _____ Quarries _ _ _ Addison and 
Rutland. 
Dimension: 
OMYA ING ———————— s Box 10 „ Rutland and 
Florence, VT 05744 Windsor. 
Rock of Ages Corp., a subsidiary of Box 482 e Washington and 
John Swenson Granite Co. Inc. Barre, VT 05641 Windsor. 
John Swenson Granite Co. Ine North State St. Quarry ____ Washington. 
Concord, NH 03301 
Tale: 
Acqui-Tal IncgcnU3k. Box 559 Mill Lamoille. 
Chester, VT 05089 
OMYA IIO e Chester, VT 05143 Mine and mill Windham. 
Windsor Minerals Inne Windsor, VT 05089 Mines and Windsor. 


mills. 
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This chapter has been prepared under a Memorandum of Understanding between the 


Bureau of Mines, 


U.S. Department of the Interior, and the Virginia Division of Mineral 


Resources for collecting information on all nonfuel minerals. 


By Doss H. White, Jr., and Palmer C. Sweet? 


The value of nonfuel mineral production 
in Virginia in 1984 was $342 million. This 
value was $52 million over that reported in 
1983 and established a new State record. 

The State's extractive mineral industry 
produced 14 mineral commodities; stone, 
portland cement, and sand and gravel 
accounted for approximately three-fourths 
of the total sales reported within the indus- 
try. Virginia led the Nation in the produc- 


tion of kyanite and “Virginia aplite," a 
feldspar mineral, and ranked in the top 10 
in lime sales. Virginia was one of three 
States with vermiculite mining. Virginia's 
mineral output consisted almost entirely of 
industrial minerals, ranking it among the 
leaders in the Eastern United States; how- 
ever, in total mineral value the State rank- 
ed 23d. 


Table 1.—Nonfuel mineral production in Virginia! 


1983 1984 
Mineral Value Value 
Quantity (thou Quantity (thou- 
sands) sands) 
VE i n cR e thousand short tons 184 $5,467 712 $6,004 
Gem stones ˙· roe dd LLL LL dd: NA 20 NA 20 
B. cent Eu y e ee thousand short tons 551 24,631 562 24,199 
-— and gravel (construction „„ "S 7,200 *80,800 8,860 $7,359 
tone: 
ce Ria ee ae So md 8 do... * 738,036 1159, 553 47, 200 196,000 
Dimension — v e Lec do... r2 T2,238 22 €3,052 
Combined value of aplite, cement, um, iron oxide pigments 
(crude), kyanite, sand and gravel (industrial), talc (soapstone), and 
vermiculte _ ~- — - ey XX 66,629 XX 74,355 
„„ d a aaa XX 289,344 XX 341,589 


*Estimated. Revised. NA Not available. 


XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Mata differ from those in the Statistical Summary owing to receipt of later information. 
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Table 2.— Value of nonfuel mineral production in Virginia, by county! 


(Thousands) 
County 1982 1988 I 
Accomac k W (* 
Albemar fe W Stone (crushed). 
Amelia ___—-------------—- 71 $71 Clays. 
Amher tet MS W Stone (crushed). 
Appomattox —-—-------------- ae W Do. 
Augusta W 2,679 Do. 
Bath- usen oe Se a T W Do. 
Bedford zm W Do. 
Bind a2 ott ¾ -A m 8 EN W Do. 
Botetourt. - ---------------- W W Cement, stone (crushed), clays. 
Brunswick G) W Stone (crushed). 
Buchaanununnnsnsns È) W Do. 
Buckingham W 10,778 Kyanite, stone (dimension), stone (crushed). 
Campos J ͤ K 88 W W Stone (crushed). 
Caroline 1o ³˙¹¹ꝛ˙¹ ee 5 W Do. 
Carroll umen em gU W Do. 
Charles City ________________ W 3) 
Chesapeake (cityyʒI W 3) 
Chesterfield |. W W Stone (crushed), clays. 
Clarke m G) W Stone (crushed). 
C I ue a W 3) 
Culpepf err (3) W Stone (crushed). 
Dinwidd ie (3) W Do. 
Faire 10 W Do. 
Fauquierrrnrn -- 3) W Stone (crushed), stone (dimension). 
J A ete W W Talc. 

Frederick W 14,863 Sand and gravel (industrial), stone (crushed), lime 
Giles W W Lime, stone (crushed). 
Gloucester _— - -------------—- W 3) 
Goochland ——--------------- ($) W Stone (crushed). 
Grayson ________~~__.._____ 3) W Do. 
Greensville. _____________-_- W Stone (crushed), clays. 
Halifax - - --- -------------- Q) W Stone (crushed). 
Hanover ------------------ W Stone (crushed), aplite, stone (dimension). 
Henrico. -~ -— --------------- 12,023 965 Stone 5 
Henry oer eor Ee eene W 
Kings od Qu V W 2000 Cla 

an een_—--------- ys. 

George 1,979 3) 
King William -------------—- 3) 
Lancasterrrrrn ~~ W 3) 
L6 ells ee a ce (3) 1,881 Stone (crushed). 
ee 0 13,599 Do. 
IUGR —— neue ae W Vermiculite, stone (crushed). 
Middlesex _______---______- 10 (* 
Montgomery |... :/ 26 W Stone (crushed), clays. 
New Kent W Q3 
Northampton 12 Q3 
Northumberland -----------—- W 3) 
Nottowayyyyhhhh (3) (9 Stone (crushed). 

ü 8 W Stone (crushed), clays. 
Pittsylvania _________._____- W W Stone (crushed). 
Prince George W (* 
Prince William C (3) W Stone (crushed), clays. 
DERE Nr POP 372 W Iron oxide pigments. 
Richmond (city) W id 
Roanoke aoe is 42 W Stone (crushed), clays. 
Rockbridge. — —-------------- W 789 Do. 
Rockingham uu W 1,800 Stone (crushed). 
Russel] ——_——-------------— (3) 5,196 Do. 
l| A REN (3) W Do. 
. eps te S ` ane stone (crushed). 
e a um, clays. 

Southampton W 3) TES ji 
Spotsylvan ia W W Stone (crushed). 

4;»ö»ö˙² ³¹ AAA W W Do. 
Suffolk (city)... 2. 22 ---- W (* 
if oc LLL E 1 Q3) 
Sussex _———------------—-—- W (* 
Tazewell ee 4 W Stone (crushed), clays. 
MA eg Beach (city -~- W W | Sand and gravel (industrial). 
Warren W W Cement, lime, stone (crushed). 
Washington Taaa at tel genset cea 3) 2,463 Stone (crushed). 
Westmoreland. _____________ W (2) 
J; AAA. A us (3) W Stone (crushed). 
Wythe- -----------------—- È) W Stone (crushed), iron oxide pigments. 


See footnotes at end of table. 
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Table 2.—Value of nonfuel mineral production in Virginia, by county! —Continued 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 

Undistributed* |... . $104,312 $201,964 

Sand and gravel (construction) XX *30,800 
Stone 

Crushedqʒwʒu €142,300 XX 

Dimension re) 151 XX 

Total? __________-__. T263,204 289,344 


*Estimated. "Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 

XX Not applicable. i 

1No production of nonfuel mineral commodities was reported for counties not listed. 

2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction).” 

3Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 
separately under “Stone.” 

Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

5Data do not add to totals shown because of independent rounding. 


Table 3.— Indicators of Virginia business activity 


19827 1983 1984 
Employment and labor force, annual average: 


r thousands 5,485 5,556 5, 636 
Total civilian labor force. kk do... 2,650 2,122 2,841 
Unemployment —-—-—-—------------------—---—--———————— do— 204 165 143 
Employment (nonagricultural): 

rr om do- 22.1 17.4 18.1 
Nonmetallic minerals except fuels... - -- ------------—- do... NA 2.3 2.3 
Coal mining: 2.52.2 2.0) oe ee oe oe LE 8 19.3 14.9 15.5 
Oil and gas extraction v „4„„„ do- 3 2 NA 
Manufacturing total. - -——-------------------—-———-——- do— 397.2 403.6 420.1 
Primary metal industries __ ess do— 10.6 10.1 10.9 
Stone, clay, and A ien products os - ß do... 11.6 12.4 18.5 
Chemicals and allied products __._-__________________ do... 82.9 32.3 32.7 
Petroleum and coal products? ______________________ do... A A NA 
omnes do_ ___ 103.8 113.9 131.8 
Transportation and public utilities do_ ___ 119.0 120.4 127.6 
Wholesale and retail trade ~- _—- —- - - -------------------—- 0 —— 462.4 480.2 513.0 
inance, insurance, real estate do- 106.9 110.1 117.2 
%öÄ§öðO ꝗ ”mw.mͥ 0 df h ee ie A do— 434.8 460.4 492.8 
Government and government enterprises do— 500.1 500.9 504.4 
ji^ ee —— ——————— ——— do- 32, 146.4 2,206.9 2,325.0 
Personal income: 
Total- ui ⁰¹·1wA]] etd See El ee ³ð2 ince Me. ce millions. .. $62,975 367,715 314,694 
Fer capita -secda ³· ⁰¹˙wümàAAAA A ]ðĩ- y eee $11,971 312,188 $13,254 
Hours and earnings: 
Total average weekly hours, production workers 38.4 89.7 40.3 
Total reris, e hourly earnings, production workers $1.31 $1.19 $8.12 
Earnings by industry: 
Fumineoddddddddd cnet t G millions 16 5 
N ·⁰ſdſdſͥſſſſſyſſyyſh]hſ EE die ue do- $42,703 346,901 352, 206 
Mining total- ñ epd mec LL ee ^ BON $544 
Nonmetallic minerals except fuel 8 $46 
Coal Mining ñð p e eene See do... $626 $486 $569 
Oil and gas extraction |... ----------------------- do... $15 $9 $12 
Manufacturing total- --- do... $8,036 $8,774 $9,707 
Primary metal industries do_ _ __ $284 $305 $349 
Stone, clay, and A ire products 62 -—-—--------------—-—- do— $229 $251 $298 
Chemicals and allied products... 52. do— $908 $967 $1,047 
Petroleum and coal produet ss do... $15 $16 $1 
Senne do- $2,123 $2,465 $2,916 
Transportation and public utilities do____ $3,258 $3,641 $4,074 
Wholesale and retail trae s do... $6,284 $6,880 $1,165 
Finance, insurance, real estattekekekkkeeke do_ ___ $1,864 $2,197 $2,543 
OE VNC o oor d eh 8 do____ $1,934 $9,089 . $10,295 
Government and government enterprises do... $12,397 $13,215 $14,047 


See footnotes at end of table. 
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Table 3.—Indicators of Virginia business activity —Continued 


1982* 1983 1984P 


Construction activity: 
Number of private and public residential units authorized 29,940 53,773 61,519 
Value of nonresidential construction millions $1,11527 $1,409.3 $1,886.7 
Value of State road contract awards do... $214.2 $261.0 $773 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,465 1,793 2,112 
Nonfuel mineral production value: 
Total crude mineral valbtttukuk- 22222 millions $263.2 $289.3 $341.6 
Value per capitnnazazꝛ 44444 %õ! 2-2- $48 $52 $61 


PPreliminary. "Revised. NA Not available. | 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 


sources. 
Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Data do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.— Value of stone and total value of all nonfuel mineral production in Virginia. 
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Trends and Developments.—The year 
marked the second consecutive year that 
nonfuel mineral value increased and the 
value of fuels output fell. Nonfuel mineral 
industry sales were buoyed by a strong 
demand for construction mineral commodi- 
ties, cement, clays, sand and gravel, and 
stone, which resulted from the continued 
demand for new commercial and residential 
construction. À depressed market for steam 
and coking coal, increased inroads by for- 
eign coal producers on Virginia export mar- 
kets, and a continued downward trend in 
domestic petroleum usage all contributed to 
the decline in fuel sales. 

The year witnessed the addition of a new, 
nonfuel mineral operation and new life for 
two operations closed during the early 
1980's. United Fiberglass Inc., using stone, 
feldspar, glass sand, and a borate mineral, 
began manufacturing home insulation at a 
plant in northern Virginia. Texasgulf 
Chemicals Co. began producing animal feed 
supplement using phosphate rock, phos- 
phoric acid, and calcium carbonate at the 
former plant of Greer Lime Co. at Saltville. 
Country Crafts began manufacturing hand 
and bed warmers from soapstone quarried 
in the Schuyler area. 

Legislation and Government  Pro- 
grams.—A major reorganization of Vir- 
ginia’s government was passed by the 1984 
legislature, to become effective January 1, 
1985. Three new departments were created 
in the reorganization, the resource develop- 
ment department being Mines, Minerals 
and Energy. This combined the former Divi- 
sions of Mineral Resources, Mined Land 
Reclamation, Mines, and Energy. 

The State's Uranium Task Force recom- 
mended that the General Assembly lift the 
moratorium on uranium mining in Vir- 
ginia, provided that guidelines drafted by 
the Task Force are followed. One recom- 
mendation limited personal radiation expo- 
sure to 285 millirems annually; Federal 
limits are 5,000 millirems per year. A sec- 
ond recommendation would prohibit ground 
water contamination in the vicinity of the 
mining-milling complex. 

The Task Force recommendations follow- 
ed 3 years of study prompted by the efforts 
of Marline Uranium Corp. and Umetco 
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Minerals Corp. to mine and process approx- 
imately 30 million pounds of uranium ore in 
Pittsylvania County in the southern part of 
the State. 

Virginia Polytechnic Institute and State 
University (VPI) continued work on coal 
research funded by the Federal and State 
governments and private industry. Among 
the areas under investigation were the 
chemistry of coal, surface mining and recla- 
mation methods, and underground mine 
roof control. 

In August, VPI hosted the 15th Annual 
Institute on Coal Mining Health, Safety and 
Research. Among the speakers at the 2-day 
meeting were the Chief Counsel of the 
National Independent Coal Operators Asso- 
ciation and a member of the Executive Coal 
Council of Yugoslavia. 

A study, financed by a $36,000 grant by 
the U.S. Department of Energy, was begun 
by VPI's Center for Coal and Energy Re- 
search. The study will investigate the de- 
cline in Virginia's share of the U.S. coal 
market. The State's share of the U.S. mar- 
ket has decreased from 5% to 4% and the 
central Appalachian market share was 
down to 12.8% from a high of 15%. 

The Virginia Division of Mineral Re- 
sources celebrated its sesquicentennial an- 
niversary in 1984. The Division's four sec- 
tions, Mineral Resources, Geological Sup- 
port, Geologic Mapping, and Information 
Services, were active in many areas of the 
State. 

The Mineral Resources Section maintain- 
ed liaison with the mineral industry and 
completed a State Minerals Management 
Plan for Virginia. This section, in coopera- 
tion with the U.S. Geological Survey, pub- 
lished a report, “Selected Virginia Mineral- 
Resource Information," and also completed 
six mineral resource studies. Át yearend, 
work was ongoing on a study of carbonate 
rocks in Virginia and two geochemical and 
six mineral resource studies. 

A cooperative program between the Divi- 
sion and the U.S. Bureau of Mines provided 
for the analyses of clay and limestone sam- 
ples from Virginia, as well as the sharing of 
mineral production and value data collected 
by the Bureau of Mines. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


The value of nonfuel mineral production 
in 1984 exceeded the record high establish- 
ed by Virginia's mineral industry in 1979 by 
$31.8 million. The three leading commodi- 
ties in 1984, based on the reported value, 
were stone, portland cement, and sand and 
gravel. These three accounted for over 
three-quarters of the value reported by the 
State's mineral industry. 

Aplite.—The Hanover-Amherst Counties 
area in eastern Virginia contains a feldspar 
mineral that has been termed “Virginia 
aplite." This term was adopted because of a 
difference in rail tariffs between feldspar 
and aplite, the latter being less costly to 
Ship than feldspar. In 1984, two companies 
mined and processed aplite for glass and 
aggregate applications. 

The Feldspar Corp. operated a surface 
mine and beneficiation plant in Hanover 
County. The material was crushed, screen- 
ed, and passed through Humphrey spirals 
and a wet magnetic separator to produce a 
product with the approximate analysis of 
22% Al.Os, 2.6% KO, and 6% Na;O. The 
primary sales were to the manufacturers of 
glass containers for the beer industry. 

A second company, Dominion Stone Plant 
Inc., mined feldspar (aplite) in Amherst 
County. The material was produced by sur- 
face mining, then crushed and screened to 
produce a variety of products that included 
construction aggregate and a material used 
in insulation and solar heating. 

Cement.—Virginia's cement industry, 
made up of three companies, operated seven 
kilns to produce portland, masonry, and 
calcium aluminate cement. Lone Star Ce- 
ment Inc. operated five kilns, and Lone Star 
Lafarge Inc. and Riverton Corp. operated 
one kiln each. Production increased approx- 
imately 15% over that reported in 1983. 

Lone Star Cement produced portland and 
masonry cement in western Virginia from 
an Ordovician limestone and shale. Mill 
scale for the cement manufacturing process 
was purchased from Roanoke Electric Steel 


rp. 

Lone Star Lafarge produced calcium al- 
uminate cement at Chesapeake on the Vir- 
ginia coast. This was one of three calcium 
aluminate cement plants in the United 
States. 

Riverton operated a masonry cement 
plant in northern Virginia using purchased 
portland cement and locally mined lime- 


stone. The company also mined and crushed 
a non-cement-grade limestone for aggregate 
sales. 

A portion of the cement for the southern 
part of the State was supplied by a new 
Atlantic cement distribution terminal open- 
ed in Durham, NC. The facility supplies 
New Cem, a finely ground water-granulated 
blast furnace slag produced at Sparrows 
Point, MD. 

Clays.—Virginia clay producers account- 
ed for 2% of the State’s mineral value 
during 1984. The industry was comprised of 
10 companies, operating 14 mines in a 13- 
county area. Clay and shale were produced 
in two distinct geographical areas in the 
State: the southwest and eastern Virginia, 
including the city of Richmond. 

The State’s brick industry consisted of 7 
companies operating 10 pits. Brick produc- 
tion accounted for 82% of the common clay 
and shale produced in the State. Expanded 
shale or lightweight aggregate production 
used in manufacturing concrete block and 
structural concrete products accounted for 
the remainder. 

Southwestern Virginia clay firms pro- 
duced a variety of common and face brick as 
well as several types of fired clay products 
using Paleozoic shales and clays as the 
principal raw material. Clay firms in east- 
ern Virginia mined a variety of metamor- 
phic and weathered metamorphic rock 
units as a raw material for the manufacture 
of brick and clay products. 

Bennett Minerals Co., King and Queen 
County, mined a montmorillonite clay as 
raw material for the production of industri- 
al and pet waste adsorbents. The company 
used wood waste products as a kiln fuel. 
Tazewell Clay Products Co. mined a local 
shale to produce clay dummies used for 
blasthole stemming in coal mines, and the 
Weblite Corp. mined the Rome Formation 


to produce an expanded shale product. 


In midyear, Glen-Gery Brick Co. 
announced a $2.5 million expansion at its 
two-kiln Manassas plant. The first phase of 
the expansion, housed in a 12,000-square- 
foot plant addition, is to include modern- 
ization of the grinding area, the addition of 
a new brick press and associated brick- 
handling equipment, and a multicharge 
dryer designed for molded brick. The second 
phase will include renovating and ex- 
panding the sales and product show areas. 
Completion is scheduled for the spring of 
1985. Plant capacity will be increased from 
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36 to 72 million brick when the work is 
completed. 

Locher Brick Works Inc, in Madison 
Heights, converted its brick plant to use 
coal as the primary fuel. The facility, with 
an annual capacity of 36 million brick per 
year, uses 14 to 15 tons of coal per day. 


Table 4.— Virginia: Clays sold or used 
by producers 


(Thousand short tons and thousand dollars) 


Year Quantity Value 
½§ö§öÜG 8 762 3,172 
1 V AAA 502 2,016 
1982. ni hs 88 422 237 
1983 RE 784 5,467 
/., ¹·¹rwmꝛ sno eoe 712 6,004 


Gypsum.—The only underground gypsum 
mine in the Atlantic Coast States was op- 
erated by United States Gypsum Co. at 
Locust Cove in western Virginia. The mine 
produced feed for a gypsum board plant at 
Plasterco, which produced both a standard 
and a vinyl clad wallboard. The company 
also operated a wallboard plant at Norfolk 
using gypsum shipped by freighter from 
company mines in Canada. Anhydrite from 
the Canadian mines was imported into the 
State and sold as a set retarder for cement 
manufacture. 

Iron Oxide Pigments.—Virginia was one 
of three States with extractive iron oxide 
pigment production. Hoover Color Corp. 
mined crude pigments for a variety of in- 
dustrial uses. Virginia Earth Pigments Co. 
produced a small tonnage of material, 
which was purchased by Hoover. Hoover 
also imported both natural and synthetic 
pigment material. 

Blue Ridge Talc Co. Inc. purchased out-of- 
State iron ore for grinding into pigment. 
Much of the company's production was used 
in-house in paint production. 
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Kyanite.—The world's largest kyanite 
mine is operated by Kyanite Mining Corp. 
on East Ridge near Dillwyn, Buckingham 
County. The company also produces kyanite 
from a mine on adjacent Willis Mountain. 
The company mines a kyanite-bearing 
quartzite, which is crushed and ground to 
minus 35 mesh. The ground material is feed 
for a flotation process that yields a concen- 
trate containing 900% f kyanite. Magnetic 
separation is used to remove most iron 
contaminants. The company also produces a 
48-, 100-, 200-, and 325-mesh kyanite and 
mullite product. 

Approximately 35% of the company's pro- 
duction is shipped to foreign customers 
through the Port of Hampton Roads. Much 
of the output for domestic markets is truck- 
ed to Dillwyn and shipped by rail. The 
Virginia operation is one of two in the 
United States producing kyanite. 

Lime.—Virginia, with enormous re- 
sources of high-purity limestone, is one of 
the leading lime producers in the Eastern 
United States. In 1984, the State ranked 
10th among 38 lime-producing States. 
Chemstone Corp. near Strasburg, W. S. 
Frey Co. Inc. at Clearbrook, and U.S. Gyp- 
sum and Virginia Lime Co., both at Ripple- 
mead, comprise the State's commercial lime 
industry. Chemstone and Frey operated sur- 
face mines and lime plants in Shenandoah 
County, and U.S. Gypsum and Virginia 
Lime operated underground room-and- 
pillar mines in Giles County. Riverton oper- 
ated a surface mine and lime plant near 
Riverton in Warren County and produced a 
hydraulic hydrated lime for use in the 
manufacture of masons’ mortar. A sixth 
lime producer, Greer Lime at Saltville, 
which closed in 1982, was sold to Texasgulf, 
which plans to use the plant for production 
of a phosphate-based animal feed supple- 
ment. 


Table 5.— Virginia: Lime sold or used by producers, by use 


Use 


Paper and pulu s —dC⁊ 
Steel, basic oxygen furnacdte kk 


Water purification 


Other! 


W Withheld to avoid disclosing company proprietary data. 


Acid water, neutralization _____________________ 
Steel, electric ________________~ ~____________ 


1983 1984 
Quantity Value Quantity Value 
(short (thou- (short (thou- 
tons) sands) tons) sands) 
ue 149,756 $6,054 183,179 $1,391 
As 122,921 5,048 106,44 4,558 
n 105,437 5,099 10,936 3,231 
es 46,852 2,156 43,771 1,830 
a 30,927 1,259 W 
NEN 101,092 5,021 157,953 7,789 
du 556,985 24,637 562,285 24,799 


1Includes alkalies, calcium aluminate cement, citric acid, chrome, fertilizer, animal and human food (1983), insecticides 
(1984), insulation (1984), open-hearth steel, other chemical and industrial uses, other metallurgy, paint (1984), 


precipitated 
indicated by symbol W. 


calcium carbonate (1984), road stabilization, soil stabilization, sugar refining (1983), tanning, and use 


THE MINERAL INDUSTRY OF VIRGINIA 


Lithium Compounds.—Sunbright was 
the site of a lithium hydroxide plant oper- 
ated by Foote Mineral Co. The southwest- 
ern Virginia plant shipped lithium carbon- 
ate from Foote’s mining-processing complex 
at Kings Mountain, NC. Output from the 
Sunbright plant was used in multipurpose 
grease manufacture. k 

Mica.—Asheville Mica Co. and an affili- 
ate, Mica Co. of Canada, operated mica 
fabricating plants at Newport News. Crude 
sheet mica was imported from Madagascar 
and India and was used by Asheville Mica 
to produce fabricated mica products. Split- 
tings from the Asheville operation were 
used by Mica Co. of Canada to produce 
reconstituted mica. Scrap from the oper- 


ation was shipped to a company plant at 


Asheville, NC, for grinding. Mica washers 
were also imported. 

Perlite (Expanded).—New Mexico per- 
lite, a volcanic rock that expands when 
heated, was shipped into Virginia by Man- 
ville Building Materials Corp. as raw mate- 
rial for insulation manufacture. The compa- 
ny operated a plant at Woodstock in 
Shenandoah County where the rock was 
expanded and used as a component in the 
manufacture of roof insulation board. 

Texasgulf purchased and began renovat- 
ing the Greer Lime plant at Saltville in 
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Smyth County in the southwestern part of 
the State. The plant is designed to use 
phosphate rock shipped by rail from the 
company's mining and beneficiation com- 
plex at Lee Creek, NC, to produce an animal 
and poultry feed supplement. The former 
lime company kilns are being used to de- 
fluorinate the phosphate rock prior to add- 
ing other ingredients to create a balanced 
supplement. Plant and kiln renovation are 
scheduled for completion by late summer 
1985. 

Sand and Gravel.—Virginia's sand and 
gravel industry, 54 companies operating 67 
mines in 35 counties or cities, reported sales 
in excess of $37 million. 

Construction.—Construction sand and 
gravel production is surveyed by the U.S. 
Bureau of Mines for even-numbered years 
only; therefore, this chapter contains only 
estimates for 1983. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Most of Virginia's sand and gravel output 
was for the construction market. The con- 
struction sand and gravel industry consist- 
ed of 51 companies operating 64 mines in a 
34-county area. Construction sand and grav- 
el production and value increased 1.7 mil- 
lion tons and $6.6 million, respectively, 
above that estimated for 1983. 


Table 6.— Virginia: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete aj ate 
Plaster and gunite sands 
Concrete products 
Asphaltic concrete 
c base and coverings 


Other! 


— a aw — ae am a a — — —— — — — — — — — — — — 


tity Value Value 

Ms 5 (thousands) per ton 
„ 3,035 $15,682 $5.17 
CC W W 4.44 
He Ge ce, ONE 1,483 8,944 6.03 
3 423 1.501 3.55 
33 ETE 723 8,556 4.92 
FFC 327 664 2.0 
7 W W 5.65 
EEO EEA 2,868 7,013 2.44 
TC 8,860 37,359 4.22 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 
Includes roofing granules, other unspecified uses, and data indicated by symbol W. 
2Data do not add to totals shown because of independent rounding. 


Industrial.—The State's industrial sand 
industry consisted of three companies pro- 
ducing a variety of industrial sand products 
in Campbell and Frederick Counties and in 
the city of Virginia Beach. Production fell 
approximately 18% below the 1983 level 
and value dropped over $0.7 million. Sales 
to container and flat glass manufacturers 
comprised over 75% of the total sand pro- 
duced. Other markets included molding 
sand, specialty products, chemical usage, 


and traction applications. 

Slag—Steel.—Slag, a waste product of the 
State's two steel mills, was sold for aggre- 
gate by individual contractors. 

Stone.—Stone production is surveyed 
by the U.S. Bureau of Mines for odd- 
numbered years only; therefore, this chap- 
ter contains only estimates for 1984. Data 
for even-numbered years are based on an- 
nual company estimates made before year- 
end. 
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Crushed.—The “Directory of the Mineral 
Industry in Virginia,’ published by the 
Virginia Division of Mineral Resources, 
lists approximately 110 crushed stone pro- 
ducers mining and crushing a variety of 
stone types, primarily for aggregate. Sever- 
al companies are mining and crushing stone 
for a variety of nonaggregate applications. 

In January 1983, the Loudoun County 
Board of Zoning Appeals approved by spe- 
cial exception a 66-acre quarry expansion 
by Bull Run Stone Co. Inc. In 1984, the 
company had planned to install crushing 
and screening equipment, but the Bull Run 
Civic Association protested the use of the 
machinery in this area. The board indicated 
a ruling will not be forthcoming before 
1985.3 
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In November, the Powhatan County 
Board of Supervisors approved a $3 million 
revenue bond issuance to Luck Stone Corp. 
for development of a quarry in eastern 
Powhatan County.‘ The Powhatan quarry, 
tentatively scheduled for operation in mid- 
1985, will require an investment of $5 to $6 
million and will employ about 20 people.* 

United Fiberglass began operations of a 
manufacturing plant for home insulation at 
a site in Woodbridge, Prince William Coun- 
ty, in northern Virginia. The company used 
a ground dolomite purchased from a Vir- 
ginia supplier and feldspar, glass sand, and 
a borate mineral from out-of-State sources. 
These materials were melted in an electric 
furnace to produce a rock wool used in 
home insulation. 


Table 7.—Virginia: Principal crushed stone producing counties in 1984 


Number of 


County companies Stone type 
Albemarle _______ 2 Basalt and 
granite. 
Amherst |... 2 Slate and feldspar. 
Appomattox ______ 5 Limestone.! 
Augusta 2 Limestone. 
Botetourt 3 Do. 
runs wick 2 Granite 
Buckingham 1 Slate. 
Iine 1 Granite. 
Chesterfield .. 2 Do. 
Culpeper _______~_ 3 Diabase and 
sandstone 
Dinwiddle_ _______ 1 Granite. 
rann E 2 Granite and 
Fauquier 3 Basalt. 
Floyd 1 . Amphibolite 
Frederick 4 Limestone 
Goochland _______ 3 Granite. 
Grayson 1 Basalt. 
Greene 1 Granite. 
Greens ville 1 Do. 
Halifa .....- 1 Do. 
Hanover 1 Do. 
Harrisonburg (city) 1 Limestone 
Henrico 1 Granite. 
Henr // 2 Do. 


Includes marble. 


Dimension.—Eight companies produced 
dimension stone in 1984 according to the 
Virginia Division of Mineral Resources. 
Based on a partial year response by the 
industry, the U.S. Bureau of Mines esti- 
mated that value increased $800,000 above 
the value reported in 1983. Pertinent data 
on dimension stone production are pre- 
sented in table 8. 

Flagstone was produced from quartzite in 
the Weverton Formation by two companies 
operating in Campbell and Fauquier Coun- 
ties. The State's intermittently active soap- 
stone industry was reactivated when one 
company, Country Crafts, began marketing 


Number of 


County companies Stone type 
0 3 Limestone 
Loudoun.... _ 1 8 : 
uisss e ranite. 
Montgomery // 2 Limestone 
Nottoway -------- 2 Granite. 
FPittsylvania 1 Sandstone 
6 Giabase. 
aki 2 Limestone 
Richmond (city) - 1 Granite. 
oke 1 Limestone 
Roanoke (city) 1 Do. 
Rockbridge _ —_ —— __ 2 Do. 
Rockingham ...... 4 Do. 
Russell 5 Do. 
Scott 1 Do. 
Shenandoah n 1 Do. 
8 1 0. 
oro Do. 
Tazewe lll 4 Limestone 
Warren 1 Do. 
Washington 3 Do. 
Wise 2 Do. 
Wytjñae 5 Do. 


bed and hand warmers fabricated from the 
soapstone quarried from the Schuyler area. 


Table 8.— Virginia: Dimension stone 
producing counties in 1984 


Number of 


County quarries Stone type 

Albemarle __________ 1 Soapstone. 
Buckingham _________ 2 Slate. 
Campbell! 1 Quartzite. 
Culpep err 1 Diabase. 
Fauquier |... 2 ite. 
Hanover 1 ranite. 
Nelsoen 1 Soapstone. 
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Sulfur (Recovered).—York County was 
the site of Amoco Oil Co.'s crude oil refin- 
ery. Sulfur was recovered by the Claus 
process and sold for use in acid production 
for fertilizer manufacture. 

Talc.—A talc chlorite dolomite schist was 
mined under contract and ground and 
bagged by Blue Ridge Talc at a plant on the 
Henry-Franklin County boundary. The 
bagged talc was sold as a mold release agent 
for the foundry industry. The company also 
ground an iron ore for pigment manufac- 
ture. 

Vermiculite.—Virginia is one of three 
States with vermiculite production. Vir- 
ginia Vermiculite Ltd. operated a surface 
mine and processing plant near Boswell’s 
Tavern in Louisa County. After processing, 
the vermiculite was marketed unexfoliated. 
Major sales were to a fertilizer manufactur- 
er and to greenhouses equipped with ex- 
foliation furnaces. 


METALS 


All metals processed within the State 
were obtained from other States or foreign 
sources. The continued improvement of the 
Nation’s economy had a positive effect on 
the demand for and sales of many of the 
products of Virginia’s metal producers. 

Ferroalloys.—Chemstone, a subsidiary of 
Engelhard Corp., had a ferrovanadium 
plant at Strasburg that closed in 1982 be- 
cause of the weakened demand for alloys in 
specialty steel. In 1984, the lime and lime- 
stone assets of the company were sold to an 
affiliate of the Meriwether Capital Corp., 
which will continue to use the Chemstone 
name. The plant remained on the market at 
yearend. 

Gold.—Walnut Creek Mining Inc. contin- 
ued as the only gold panning operation in 
Virginia. The company operated a mine and 
panning shed in Orange County and owns 
two other mines, the Moss and Goochland, 
in Goochland County. The company used a 
small jaw crusher and a ball mill to produce 
an auriferous concentrate that is sold to 
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tourists for panning or is processed by the 
company using Deister tables and an amal- 
gamation drum. 

Hoover and Strong Inc. in Richmond 
operated a precious metals refinery and 
jewelry company. Refined gold was pur- 
chased from the Homestake Mine in South 
Dakota, and gold and silver refined from 
scrap are used to produce a variety of 
precious metal products. The plant contains 
an assaying lab and scrap receiving-prep- 
aration, refining, melting, and alloying 
areas. 

Iron and Steel.—Iron products were cast 
at several foundries operating in various 
areas of the State. The 1984 Industrial 
Directory of Virginia lists 17 gray iron 
foundries; 8 are situated in the Chesterfield, 
Campbell, and Roanoke County areas. 

Steel was produced by Roanoke Electric 
Steel and Intercoastal Steel Corp. The two 
firms operated a total of six electric fur- 
naces. In the third quarter, Roanoke Elec- 
tric Steel, a producer of merchant bars, 
flats, and angles, was operating at 20 turns 
in both the melt shop and rolling mill.* 

Magnetite.—Reiss Viking Corp. operated 
a magnetite grinding facility in Tazewell 
County to produce a product used in coal 
preparation plants. The company's sales 
area included Alabama, Kentucky, Tennes- 
see, and Virginia. 

Manganese.—Union Carbide Corp. im- 
ported manganese ore from Gabon as feed 
for a grinding plant at Newport News in 
eastern Virginia. After grinding, the mate- 
rial was shipped by rail to other Union 
Carbide plants for use in the manufacture 
of dry cell batteries. 


N Mineral Officer, Bureau of Mines, Tuscaloosa, 
logist, Economic Geology Section, Virginia 
Epig, Mineral eral Resources. 


5 0 
SLoudoun Times-Mirror. BZA Postpones Action on 
Quarry. Nov. 22, 1984. 


‘Rickmoed N News Leader. Powhatan Approves Stone 
Quarry Bonds. Nov. 20, 1984. 

s . Luck Stone Hits Rich Vein. Dec. 3, 1984. 

6 American Metal Market. Summer Slack Restricts Out- 
put. July 27, 1984. 
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Table 9. —Principal producers 
Commodity and company Addrees Type of activity 
Ahe Feldspar Co Route 1, Box 23 Quarry and plan 
2 PT— c ee ee te 1 and plant 
Montpelier, VA 23192 
Cement: 
Lone Star Cement Inc.“! nci ecc 
Cloverdale, VA 24077 
Lone Star Lafarge Ine Box Plant 
Chesapeake, VA 23320 
Riverton Corp Riverton, VA 22651 Quarry and plant 
rick and Tile Corp ----------- Box 45 Pits and plant 
Lawrenceville, VA 23868 
General Shale Products Cord Box 3547 3 EEEE 
Johnson City, TN 37601 
Webster Brick Co. Ine Box 12887 SERIE; o ce 
| Roanoke, VA 24029 
United States Gypsum Co 101 South Wacker Dr. „„ Syn sei tne. 
Chicago, IL 60606 : 
) D a EEEE E EE EE E ETE Route 1 Mine and plant 
Saltville, VA 24370 
Iron oxide pigments (crude): 
Hoover Color Cord Box 218 EEEE s o ccc 
Hiwassee, VA 24347 
Kyanite: 
Kyanite Mining Corp ---------- Dillwyn, VA 23938 Mines and plant 
Limes 000 
Chemstone Cork? Menlo Park F 
Edison, NJ 08817 
United States Gypsum Co 101 South Wacker Dr. ----do onc 
Chicago, IL 
Virginia Lime Co- .- ---------- Route 635 ESIE + PENNE 
Ripplemead, VA 24150 
Sand and gravel (construction): 
Lone Star Industries Inne Box 420 Pits and plant 
Norfolk, VA 23501 
Sadler Materials Cor Box 5607 TCC 
Virginia Beach, VA 23455 
West Sand and Gravel Co. Ine Box 6008 „ 
Richmond, VA 23222 
Stone (crushed): 
Lone Star Industries Inne Box 420 Quarries 
Norfolk, VA 23501 
Luck Stone Cor Box 29682 Lx cU cereo 
Richmond, VA 23259 
Vulcan Materials Co., Mideast Div .. — Box 4195 xdg cue 
Winston Salem, NC 27105 
Talc: 
Blue Ridge Talc Co. Inc. Quarry and plant 


Box 39 
Henry, VA 24102 


1 Also sand and gravel and stone. 
Masonry cement only; also produces limestone and lime. 
3 Also finished iron oxide pigments. 


County or city 
Hanover. 


Botetourt. 
Chesapeake (city). 


Warren. 
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The Mineral Industry of 
W'ashington 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Washington Division of 
Geology and Earth Resources for collecting information on all nonfuel minerals. 


By William L. Rice! and Bonnie Butler Bunning? 


Washington's nonfuel mineral production 
value rose in 1984 to $203 million, an 
increase of 8% from the $187 million record- 
ed in 1983. Industrial minerals accounted 
for 95% of the total nonfuel value for the 
year; gold and silver made up the remain- 


der. Sand and gravel was the leading com- 
modity produced in terms of value, followed 
by cement, stone, lime, and diatomite. 
Washington ranked 33d in the Nation in 
the value of its nonfuel minerals production 
for 1984. 


Table 1.—Nonfuel mineral production in Washington! 


1983 1984 
Mineral : Value : Value 
Quantity (thousands) Quantity (thousands) 
G%GGG;X; A uias ed thousand short tons.. _ 282 281,715 292 81.646 
Gene ⅛ ᷣ NA 200 NA 200 
Sand and gravel 
Construction thousand short tons_ _ 15, 800 50, 300 23,369 61,070 
ß v do— 337 4,581 356 5,201 
Stone: 
edu cci t nee uL AE ES do— 10,451 29,607 *10,400 €31,700 
Dimension do— 1 37 UM I 
Combined value of barite, cement, clays (fire clay, 1983), | 
diatomite, gold, gypsum, lime, olivine, peat, si ver, and tale ... XX 101,025 XX 102,807 
Oa 6 SH ae ³ q eee aS XX 187,465 XX 202,624 
*Estimated. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes fire clay; value included with Combined value" figure. 
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Table 2.—Value of nonfuel mineral production in Washington, by county 


(Thousands) 
County 1982 . 3988 o 
Adam 3135 W Stone (crushed). 
Asotin _______________ W $51 Do. 
Benton... -------- W 2,114 Do. 
Chelan_._____________ W W Sand (industrial). 
Clallam _.__________-_- W W Clays, stone (crushed). 
Ene a a 1,151 W Stone (crushed), clays. 
Columbia AM 105 Stone (crushed 5 ). 
Cowlitz 2 (3) 385 
Douglas 2a 565 De 
F err W W Cold, silver, stone (crushed). 
Franklin ____________~_ W 106 Stone (crushed). 
Garfield me 76 Do. 
Grant! W W Diatomite, stone (crushed). 
Grays Harbor 2,069 676 Stone (crushed). 
r eee ae clue 850 (* 
Jefferson 34 W Stone (crushed). 
FCC 63,186 W 5 stone (crushed), sand (industrial), 
c 
Kitsap . ----------—-—- 1,659 W Stone (c e ahai: 
Kittitass W W Stone (crushed), gold. 
Klickitat |... W W Stone oo ). 
( se ee W 928 
Linco[Dn 718 790 bo 
Mabon ee (3) 5 = 
Okanogan. .------------ 810 7 tone (crushed), peat, gypsum. 
Paeif ie (1) 829 Stone (crushed). 
Pend Ore ile W Cement, stone (crushed). 
Pierre 12,247 W Lime, stone (crushed), clays, peat. 
San Juan _____________ 1,814 
Skagit _._.____________ 1,552 2,159 Olivine, stone (crushed), stone (dimension). 
S JJC Stone (crushed). 
Snohomish zg 8,840 
Spokane 416 3,023 Do. 
Stevens 4,968 13,459 Lime, sand (industrial), stone (crushed), stone 
(dimension), barite 
Thurston 1.042 W Stone (crushed). 
Wahkiakum ___________ (1) W Do. 
Walla Walla ___________ W (* 
Whatcom _____________ W W Cement, stone (crushed). 
Whitman (1) 1,258 Stone (crushed). 
Yakima ______________ 921 94 Do. 
U uted?__________ 50,409 105,781 
Sand and gravel (construction) XX 50,300 
ne: 
7 2g, 800 XX 
Dimension r 20 XX 
Tot! 7169,727 4187, 465 


*Estimated. ‘Revised. W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” 
Xx Not applicable. 


x EM and dimension stone was produced; data not available by county. Total State values are shown separately 
un r 44 ne. » 

Construction sand was produced; data not available by county. Total State value is shown separately under “Sand and 
gravel (construction)." 

Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

*Data do not add to total shown because of independent rounding. 
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Table 3.— Indicators of Washington business activity 


1982" 1983 1984P 


Empl oone and labor force, annual average: 
n e E E E ME EET ⁵ ↄ 8 thousands_ _ 4,216 4,302 4,349 
Total ivilian labor for re EE 2,024 2,068 2, 
Unemployment _--——-—--------------------------——-— do_ _ 245 231 194 
Employment (nonagricultural): 
J ³ðVUDſ a ERES do... 3.0 2.7 2.6 
Motal mining do 7 5 NA 
Nonmetallic minerals except fuels... do____ 1.8 1.2 NA 
Coal mining? ________________________________ do 7 7 NA 
Oil and gas extraction! do 2 2 NA 
Manufacturing totaalalalll 22 c2222l22222-2 8 289.0 277.9 284.8 
i metal industrie do... 14.0 12.8 NA 
Stone, clay, and glass product do 6.0 6.0 6.4 
2 K do 9.5 10.0 10.5 
Petroleum and coal produ et do 1.8 1.8 NA 
Construction --— ß e ß Emus do 76.2 13.6 76.6 
Transportation and public utilities do... 89.0 87.7 90.1 
Wholesale and retail trade do____ 385.4 392.4 408.1 
Finance, insurance, real estate _______________-____-_- - do... 90.7 92.0 94.5 
Sarvin o onse aL yd y f nune 316.9 831.7 849.6 
Government and government enterprises do- 318.5 327.0 339.0 
Total nulo n ũñ ẽ ũ iA. A eI E d do... 1,568.6 1,585.1 1,640.4 
Personal income: 
i acces ⁶ NC a eg CC c ER millions. — $49,862 352,097 355, 633 
Per bes postr )/%)%%Vüöããĩù T8 311.660 $12,110 $12,792 
earnings: 
Total average weekly hours, production workers 38.5 38.9 NA 
Total 33 pearly earnings, production workers_ — —----------------- $11.23 $11.41 NA 
Farm utr ))ãũ ³ðV ðͤ riya ER millions 31.056 $1,153 $1,246 
Noniarm ume mue ³ . M 8 do- 543 827 $91,008 
ining total MEM —X——— € do- $18 $7 $77 
Metal mining do 39 $6 
Nonmetallic stallic minerals except fuel do— $84 $32 $36 
Toe MDC 88 Occ $25 $21 $29 
Oil and gas extractio,¶Ʒ — 8 311 $6 
Manufacturing totaaall“n᷑LLLdndnLSm o cu $8,080 $1,995 $8,603 
metal industries o- $477 7172 
Stone, clay, and producig - Anuncios do- 3154 i 172 
Chemicals and allied products — — -—------------------ do. ..- $211 $351 
5 and coal produetsvk3s LLL c2 cllc do- $81 $87 
Construction ------------------------—-—---- oe o. --- $2,204 $2,089 SA 
Transportation an public utilities ——— 8 $2,538 i 829 
Wholesale and retail trade E Son $5,923 ,169 $6,448 
ce, insurance, pei i; dics i 8 do— 31.756 $1, $2,067 
Servis — nuum eL ee do... 769 $6,170 $6,641 
Government and government enterprises do— $6,938 $1,411 $1,919 
Construction activity: 
Number of private and public residential units authorized 17,891 21,481 80,526 
Value of nonresidential construction _____________________ millions. $1,186.0 $1,027.8 $1,264.0 
Value of State road contract awards do- 3275.0 $122.0 $212.0 
Shipments of portland and masonry cement to and within the State 
thousand short tons 1,022 1,083 1,163 
Nonfuel mineral production value: 
Total crude mineral value __ _______________ ~~~ ~_____ millions 3169.7 $187.5 $202.6 
Value per Capita —— 222 - oasis ⁵ ᷣ⁵⁵ ee eee ee eS $40 $44 $47 


PPreliminary. "Revised. NA Not available. 


1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 

Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines 
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Figure 1.—Value of sand and gravel and stone and total value of nonfuel mineral 
production in Washington. 
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Trends and Developments.—Improving 
markets encouraged economic growth in 
the State in 1984, although recovery got off 
to a slow start, and the expansion at year- 
end was less rapid than that for the Nation 
as a whole. Seasonally adjusted wage and 
salary employment increased steadily 
throughout 1984, achieving an overall gain 
of 396 over that of 1983. 

The total reported private investment in 
exploration and development of Washing- 
ton's metallic mineral resources for 1984 
reached nearly $33 million, more than dou- 
ble the $13.6 million recorded for 1988. 
Preproduction development of the Cannon 
Mine in Wenatchee by the Asamera Miner- 
als (U.S.) Inc.-Breakwater Resources Ltd. 
joint venture contributed $28.5 million to 
that total. Private expenditures reported 
for exploring and developing industrial 
mineral commodities, however, dropped to 
about $386,000 from the more than $1 
million credited for 1983. 

Exploration Activities.—Exploration in 
Washington for 1984, largely for precious 
metal deposits, exceeded the high level of 
activity established in 1983. Reported ex- 
penditures for exploration increased to al- 
most $4.5 million, exceeding the 1983 figure 
by $900,000. Nearly 75% of the 1984 total 
was expended in exploration for gold and 
silver deposits. The number of exploration 
permits and mining contracts granted by 
the State increased by 16 to 1,174 in 1984. A 
total of 96 firms explored 102 metallic 
mineral projects; most of the 1984 activity 
was concentrated in the Okanogan High- 
lands in Stevens, Ferry, Pend Oreille, and 
Okanogan Counties, while most of the ex- 
ploration for gold deposits centered in Che- 
lan County. 

The Asamera-Breakwater joint venture 
expanded gold exploration efforts to other 
areas in the Wenatchee District, Chelan 
County. The partners now control more 
than 4,000 acres in the Wenatchee area, 
with the option of acquiring a majority 
interest in properties controlled by Ican 
Resources, Lincoln Resources, Seagold Ltd., 
and Goldbelt Mines Inc. 

United Mining Corp., which controls the 
old Golden King (Lovitt) Mine and a 9-acre 
parcel within the B-Reef ore zone adjoining 
Asamera's Cannon Mine, reached an agree- 
ment with Tenneco Minerals Co. to explore 
its Wenatchee area properties. Subsequent 
drilling by Tenneco in the B-Reef inter- 
sected economic gold mineralization in a 
minable thickness. 
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Templar Mining Co., whose 554-acre We- 
natchee District holding adjoins Asamera- 
Breakwater ground on the west and north, 
announced encouraging results from drill- 
ing on its property. A total of 24 mining 
companies performed exploration in the 
Wenatchee area and in the Liberty and 
Blewett Districts in Chelan County. 

Sundance Mining-Development Inc. out- 
lined two minable gold-silver ore bodies at 
its Gold Hill property near Curlew, Ferry 
County; production was expected to begin in 
1985. Elsewhere in Ferry County, Azure 
Resources Ltd. drilled and sampled gold- 
and copper-bearing zones on the Lone Star 
property, Canorex International Inc. ex- 
plored several properties, and general re- 
connaissance work was reported by Calla- 
han Mining Corp., Freeport Exploration 
Co., and Gold Fields Mining Corp. 

St. Joe American Corp. reported geologi- 
cal and geochemical exploration for gold on 
its Star claims in Chelan and Kittitas Coun- 
ties. Nord Resources Corp. and Gold Fields 
Mining carried out reconnaissance explora- 
tion in Kittitas County during the year. : 

In Lincoln County, Rexcon Inc. explored 
its Junction Reef gold prospect with geo- 
physical surveys and shallow drilling. 

Crown Resources Corp. drilled the Key 
property in Okanogan County for precious 
metals in gold-bearing magnetite and also 
explored the Bodie Mine area. 

Wilbur Hallauer did exploration drilling 
on the Star molybdenum property for tung- 
sten, on the Kelsey property to determine 


the precious metal potential of copper- 


bearing ores, and on the Copper World 
Extension as a followup to precious metal 
exploration done in 1983. Keystone Gold 
Inc. explored the Crystal Butte and Grey 
Eagle properties with detailed geochemical 
and geological studies. Callahan Mining 
and Gold Fields Mining reported doing 
reconnaissance work in Okanogan County. 
Pintlar Corp. kept the Pend Oreille Mine 
in Metaline Falls, Pend Oreille County, on 
maintenance status and carried out explo- 
ration and development work at the mine. 
Terra Alta Mining Co. explored at the La 
Sota lead-zinc property, and Canorex Inter- 
national worked on several properties in 
Pend Oreille County. Shell Mining Co. drill- 
ed the First Thought Mine near Orient in 
Stevens County during 1984. Mines Man- 
agement Inc. drilled on the Big Iron proper- 
ty for potential gold values and also did 
trenching on the Advance property and 
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underground rehabilitation on the Iroquois 
workings. Getty Mining Co. drilled at the 
Bonanza Mine, and Canorex explored for 
precious and base metals at several proper- 
ties in Stevens County. Other companies 
reporting exploration activity in Stevens 
County during the year were Huckleberry 
Mountain Ltd., Northwest Minerals Devel- 
opment Corp., Vanhorn and Watson Mining 
Co., Leadpoint Consolidated Mines Co., Ar- 
bor Resources Inc., Terra Alta, Callahan 
Mining, Boise Cascade Corp., Exploration 
Ventures Co., and Freeport Exploration. 

Underground sampling was done at the 
New Light Mine, and exploration was car- 
ried out at the Minnesota Mine; both mines 
are in the Slate Creek District, Whatcom 
County. | 

Legislation and Government Pro- 
grams.—The regular 1984 session of the 
48th Legislature enacted three measures 
affecting mining; these were duly signed 
into law by the Governor: (1) a supplemen- 
tary act related to the Clean Air Act provid- 
ed civil penalties of a fine up to $1,000, 
imprisonment, or both, for each infraction 
of the act—this law could impact all the 
State’s primary metal smelters; (2) a modifi- 
cation to the Surface Mining Act provided 
for reclamation of surface-mined land un- 
der a plan approved by the State Depart- 
ment of Natural Resources; and (8) an act 
provided for the extinguishment of mineral 
interest on real property by the surface 
owner, if the mineral interest is unused for 
a period of 20 years. 

In January, a cooperative agreement was 
signed between the Federal Office of Sur- 
face Mining (OSM) and the Washington 
Division of Geology and Earth Resources 
(DGER) to conduct an inventory of all 
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abandoned coal mine lands within the 
State. The study will lead to eventual OSM 
corrective action on sites deemed to affect 
the health, safety, and general welfare of 
the public. 

Washington received $434,656 in 1984 
from the Bureau of Land Management 
(BLM) as receipts from the Mineral Leasing 
Act. 

The Mining and Mineral Resources and 
Research Institute at the University of 
Washington in Seattle received a grant 
from the U.S. Bureau of Mines in 1984. Part 
was used as seed money to develop pro- 
grams for major projects with other agen- 
cies, and part was used for research fellow- 
ships. 

The State DGER published a joint State- 
U.S. Bureau of Mines report entitled, 
"Availability of Federal Land for Mineral 
Exploration in the State of Washington," 
issued as Geologic Map GM-30. 

. Geologic mapping by DGER was contin- 
ued in the Columbia Basin with funds 
supplied by the U.S. Department of Energy; 
the division expects to release at least five 
1:48,000 scale geologic quadrangle maps 
during 1985. The State geologic map project 
is on schedule. As part of the program, the 
State financed 14 graduate student map- 
ping projects across the State, and a cooper- 
ative mapping program with the U.S. Geo- 
logical Survey in the Mount St. Helens 
area. 

The Washington wilderness bill which 
set aside 1.07. million acres of natural land 
in the State, was signed by the President on 
July 3. The measure increased Washing- 
ton's inventory of wilderness lands to about 
2.5 million acres. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Barite.—Three companies, Boise Cascade, 
Canorex International, and Cominco Ameri- 
can Incorporated, reported exploration for 
barite in northeastern Washington in 1984. 
C-E Minerals, a wholly owned subeidiary of 
Combustion Engineering Inc., shipped bar- 
ite flotation concentrates from its mill at 
Leadpoint in northern Stevens County. 

Calcium Chloride.—The quantity of calci- 
um chloride produced in Washington in 
1984 was double that of 1983, while the 
value rose 48%. Two companies in Tacoma, 
Pierce County, produced calcium chloride. 


Reichold Chemicals Inc. recovered synthetic 
calcium chloride as a byproduct from organ- 
ic chemical production, and Occidental 
Chemical Corp. manufactured calcium chlo- 
ride using limestone and hydrochloric acid. 
Cement.—Portland cement was produced 
by four companies in King, Pend Oreille, 
and Whatcom Counties: Ideal Basic Indus- 
tries Inc. and Ash Grove Cement West Inc., 
Seattle; Lehigh Portland Cement Co., Meta- 
line Falls; and Columbia Cement Corp., 
Bellingham. Ash Grove, Lehigh, and Colum- 
bia Cement also produced masonry cement. 
Portland cement was used by ready-mixed 
concrete companies (84%); concrete product 
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manufacturers (8%), and others, including 
building material dealers, highway contrac- 
tors, other contractors, and miscellaneous 
customers (8%). All four plants used coal 
and electricity for fuel and energy; two 
plants also used natural gas. Raw materials 
used in cement production were limestone, 
clay, sand, quartzite, iron ore, aluminum 
dross, fly ash, and gypsum. 

The Lone Star Industries cement plant in 
Seattle was purchased in March by Ash 
Grove Cement Co. of Kansas; the new opera- 
ting company is Ash Grove Cement West. 

Clays.—Clay production in 1984 increas- 
ed 4% in quantity but decreased 4% in 
value from that reported for 1983. Clay was 
produced by four companies from nine pits 
in five counties. Nearly 80% of the State's 
production came from Clallam and King 
Counties; fire clay was also produced in 
King County. About 95% of the clay pro- 
duced was used for common brick, face 
brick, or in portland cement. 

Diatomite.—Washington’s 1984 diatomite 
production increased 596 in quantity and 
7% in value over that reported for 1983. 
Witco Chemical Corp.-Inorganic Specialties 
Div., the State's only diatomite producer, 
processed diatomite at its Quincy plant in 
Grant County. 

Feldspar.—W. R. Matthews, of Matthews 
Scientific Foundation, reported continued 
research in 1984 related to the quartz-mica- 
feldspar potential of the Feldslite property 
near Lake Wenatchee in Chelan County. In 
1984, 1 ton of material was mined for 
testing purposes. | 

Gypsum.—Crude gypsum was mined by 
Agro Minerals Inc. from the State's only 
gypsum mine at Poison Lake, Okanogan 
County. Agro Minerals has been mining 
gypsite from the Poison Lake deposit since 
1948; the granulated gypsum product was 
used primarily as a soil conditioner. Calcin- 
ed gypsum was produced by Norwest Gyp- 
sum Inc. in Seattle and by Domtar Gypsum 
America Inc. at Tacoma in Pierce County. 

Lime.—Quicklime was produced by 
Northwest Alloys Inc. near Addy in Stevens 
County; Tacoma Lime, a division of Conti- 
nental Lime Inc., produced quicklime and 
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hydrated lime at its Tacoma plant in Pierce 
County. Both production and value were 
higher than that reported for 1983. 

Olivine.—IMC Olivine produced olivine 
from stockpiled inventory mined from the 
Twin Sisters deposit at Hamilton in Skagit 
County. 

Peat.—Washington’s peat production for 
1984 was down slightly from that of 1988. 
Four companies—Maple Valley Humus in 
King County, Chester L. Asbury in Kitsap 
County, Bonaparte Peat in Okanogan Coun- 
ty, and Zycom Inc. in Pierce County— 
reported production of peat during 1984. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel is surveyed 
by the U.S. Bureau of Mines for even- 
numbered years only; therefore, this chap- 
ter contains only estimates for 1983. Data 
for odd-numbered years are based on annu- 
al company estimates made before yearend. 

Washington’s 1984 output of construction 
sand and gravel increased more than 54% 
in quantity and nearly 52% in value over 
that reported for 1982, when the last com- 
plete canvass was taken. The State ranked 
10th in the Nation in construction sand and 
gravel production for 1984. Of 39 counties, 
31 reported production, with King, Pierce, 
Snohomish, and Spokane accounting for 
about 56% of the total production value. 
Major uses were for concrete aggregate 
(22%), road base and coverings (15%), fill 
(14%), and other (84%). Nearly 70% of the 
construction sand and gravel produced was 
transported by truck. 

Lone Star Industries sold its sand and 
gravel facilities at Steilacoom and Maury 
Island in Puget Sound to Reidel Interna- 
tional Inc. of Portland, OR. The facilities 
were renamed Pioneer Construction Mate- 
rials Co. by Reidel. 

Industrial.—Industrial sand production 
in Washington increased 16% in volume 
and 23% in value from that recorded for 
1983. Production was reported by four oper- 
ations in Chelan, King, and Stevens Coun- 
ties; primary uses were for glass containers, 
ferrosilicon, sand blasting sand, fluxes, fil- 
tration, cement manufacture, and in other 
applications. 
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Table 4.—Washington: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Val Val 

Use thousand 8 us 

short tons) (thousands) per ton 
Concrete aggregate _________________ „„ 5,059 $14,563 .88 
Plaster and gunite andes 329 696 2.12 
Concrete products 144 499 3.47 
Asphaltic concrete — — — — ~~ „««4é«««öo 7,012 3.15 
Road base and coverings’. ________________________ ee 3,499 9,568 2.78 
omo D !DD . 8 3,841 5,819 1.74 
Snow and ice controu!!l!!!!lllllllllllůlll «„ 233 501 2.15 
ilroad ballast _.._____________________ ~~~ ee 634 2,125 3.35 
e . ß EO EDD 7, 905 20, 288 2.57 
Total® or average 23, 369 61.070 2.61 


Includes road and other stabilization (cement and lime). 
Ancludes other unspecified uses. 


*Data may not add to totals shown because of independent rounding. 


Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; this chapter contains only esti- 
mates for 1984. Data for even-numbered 
years are based on annual company esti- 
mates made before yearend. 

The quantity of crushed stone production 
for 1984 in Washington was estimated to 
nearly equal that reported for 1983, and the 
estimated value increased 7% over that for 
1983. 

Northwest Alloys Inc. quarried dolomite 
and quartzite near Addy, in Stevens Coun- 
ty, for use in magnesium metal production. 
Nanome Aggregates Inc. produced dolomite 
for terrazzo and decorative stone from 15 
quarries in Stevens County. 

Sulfur (Recovered).—Sulfur was pro- 
duced as a byproduct from petroleum refin- 
ing, in Whatcom County by Atlantic Rich- 
field Co. at Cherry Point, and by Mobil Oil 
Corp. at Ferndale. 

Talc.—Cascade Talc Inc. produced talc 
from its Cascade pit in Skagit County. All of 
the talc sold was used in insecticides. 


METALS 


Aluminum.—Washington again ranked 
first in the Nation in quantity and value of 
primary aluminum produced in the State in 
1984, with more than 1 million metric tons 
valued in excess of $2 billion. The State's 
seven reduction plants accounted for an 
estimated 27% of all 1984 aluminum pro- 
duction in the United States. Reflecting the 
mid-1983 economic recovery, Washington's 
aluminum smelters were operating at near- 
ly full capacity in early 1984, with the 
exception of Kaiser Aluminum & Chemical 
Corp.'s Mead plant. A worldwide aluminum 
oversupply, however, led to a 68% drop in 
aluminum prices by midyear. This factor, 


together with increased power rates, led to 
partial shutdowns at Kaiser's Mead facility, 
the Aluminum Co. of America's (Alcoa) 
Vancouver smelter, and Alumax Inc.'s 
Ferndale plant, leaving State production at 
90% of capacity at yearend. 

In September, the Northwest aluminum 
companies signed contracts with the Bonne- 
ville Power Administration for an incentive 
power rate of 2.27 cents per kilowatt hour (a 
drop of 0.5 cents) for 6 months. 

In October, Martin Marietta Corp. an- 
nounced the sale of its 185,000-ton-per-year 
Goldendale smelter to Comalco Pty. Ltd., 
Australia. 

Alcoa invested $19.2 million in 1984 to 
rebuild three anode baking furnaces and 
purchase ancillary equipment at its alumi- 
num plant south of Wenatchee. Construc- 
tion started in July, with a planned comple- 
tion date in late 1985. Alcoa also continued 
construction on a $40 million pollution con- 
trol system that was estimated to be 80% 
complete by yearend. 


Table 5.—Washington: Primary aluminum 


plant production data 
quanaty Percent of Val 
Year (thousand national ne 

short tons) tota] (thousands) 
1980 1,171 23 $1,678,645 
1981... 1,209 24 1,887,630 
1982______ 967 21 1,470,074 
1983 . — 1,081 29 1,682,233 
198. 1.241 27 2,010,971 

*Estimated 


Copper.—ASARCO Incorporated  an- 
nounced in June that its Tacoma copper 
smelter, the only domestic smelter process- 
ing high-arsenic concentrates, would close 
permanently in 1985. The company planned 
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to continue production of arsenic trioxide, 
but about 500 permanent jobs would be lost 
to the State's economy. Reasons cited for 
the closure were the high cost of complying 
with the Environmental Protection Agen- 
cy's arsenic emission standards, low copper 
prices, and unavailability of suitable copper 
concentrates. 

Gold.—Gold production was recorded for 
Hecla Mining Co.'s Knob Hill Mine at 
Republic, in Ferry County. A 1983 an- 
nouncement that the mine's ore reserves 
would be exhausted by mid-1984 was re- 
versed in June, when Hecla announced 
discovery of new reserves sufficient to en- 
able preduction to continue for at least 2 
additional years. Gold production from the 
Knob Hill Mine for 1984 increased 100% in 
quantity and 73% in value over that re- 
ported for 1983. 

Hecla also milled ores from Crown Re- 
sources Corp.'s Seattle Mine, in the Repub- 
lic District. Cordilleran Development Inc. 
began open pit mining and heap-leach test- 
ing on 10,000 tons of gold-silver ore at the 
Minnie Mine property near Carlton, Okano- 
gan County. Heap leaching of gold and 
silver ore was continued at the Gold Dike 
Mine near Danville, in Ferry County, by 
Vulcan Mountain Inc. 

The Asamera-Breakwater joint venture 
continued development work at its $50 mil- 
lion Cannon Mine at Wenatchee, Chelan 
County. Underground development of the 
B-Reef ore bodies was well under way by 
yearend, with completion of an 18-foot- 
diameter, 620-foot-deep shaft, approximate- 
ly 6,000 feet of decline, and three production 
access drifts into the ore body. Completion 
of the 2,000-ton-per-day concentrator, tail- 
ings impoundment, and mine development 
were targeted for mid-1985, with full-scale 
production set for the third quarter of 1985. 

Lead.—In July, Bergsoe Metal Corp. of 
St. Helens, OR, sold its 33,000-metric- 
ton-per-year-capacity secondary smelter- 
refinery and lead products complex at Seat- 
tle to Seafab Metal Corp., a newly formed 
company. Seafab permanently closed the 
smelter-refinery, reducing the secondary 
lead production capacity in the Pacific 
Northwest by more than 50%. However, the 
lead products production facilities remained 
open. 

Magnesium.—Northwest Alloys, a wholly 
owned subsidiary of Alcoa, operated its 
magnesium metal plant at Addy in Stevens 
County at capacity during the year. Because 
of increased demand, Northwest Alloys 
announced the start of construction of a 
10th furnace during the 3d quarter. The 
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company produced magnesium metal from 
locally mined dolomite, employing a silico- 
thermic process using in-plant manufact- 
ured ferrosilicon and aluminum-quartzite 
flux. Most of the plant production was used 
by Alcoa as an alloying agent for alumi- 
num. 

Silicon.—Union Carbide Corp. started up 
the first of 48 reactors at its new polycrys- 
talline silicon plant at Moses Lake in Grant 
County. All 48 reactors were scheduled to be 
in use by mid-1985; plant output was ex- 
pected to be about 1,300 short tons per year. 
Citing an extreme demand for its product, 
Union Carbide announced plans for a 40% 
to 70% increase in plant capacity and fur- 
ther announced tentative plans for the con- 
struction of a larger second plant. The 
proposed new plant, still in the design stage, 
would cost $200 million and would have an 
annual output of about 3,300 short tons of 
silicon. 

In August 1984, The Hanna Mining Co. 
marked the 10th anniversary of production 
at its Rock Island silicon and ferrosilicon 
plant near Wenatchee. After a 7-month 
closure due to adverse economic conditions, 
ending in May 1983, the plant set new 
production records in 1984. Most of the 
plant output went to the aluminum, steel, 
and electronics industries; the Union Car- 
bide polycrystalline silica plant at Moses 
Lake will use premium-grade silica supplied 
by Hanna. 

Silver.—Hecla was the State's only silver 
producer in 1984. The company recovered 
byproduct silver from the Knob Hill Mine 
at Republic, in Ferry County. The 1984 
production increased in quantity but declin- 
ed in value from that reported for 1983. 

Although Madre Mining Ltd. announced 
in mid-June that its Deer Trail Mine near 
Fruitland, in Stevens County, had blocked 
out enough ore to place the mill on a 24- 
hour basis, they suspended operations in 
late July, citing depressed silver prices. 
Kaaba Resources Inc. rehabilitated some of 
the old Ruby Silver Mine workings in Oka- 
nogan County and carried out general ex- 
ploration on the property. 

Titanium.—International Titanium Inc. 
reduced production in October at its 2,500- 
short-ton-per-year titanium sponge plant at 
Moses Lake. Reasons cited for the cutback 
were environmental constraints imposed by 
the State Department of Ecology that re- 
quired the company to recycle and dispose 
of an accumulation of purification filter 
residue, and general market conditions. 


State Mineral Officer, Bureau of Mines, Spokane, WA. 
2Geologist, Washington Division of Geology and Earth 
Resources, Olympia, WA. 
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Table 6.—Principal producers 
Commodity and company Address Type of activity County 
Aluminum: 
Aluminum Co. of America Plant Clark. 
Vancouver, WA 98660 
GG Box 221 inre soos Chelan 
Wenatchee, W A 98801 
Comalco Pty. Ltd 95 Collins St. 3 Klickitat 
Melbourne, Victoria 3000 
Australia 
Intalco Aluminum Corp. — _ — — — Box 937 xnl. Whatcom 
Ferndale, W A 98248 
Kaiser Aluminum & Chemical ^um Adel . 2 mc Spokane. 
Corp. 151 e, WA 99207 
Y. A 400 Taylor AC : 35 Pierce 
Reynolds Metals Oo Bos goo’ FF Cowlitz 
Longview, WA 98632 
Cement: 
Ash Grove Cement West Ine Box 1020 MODE. ese King. 
Seattle, WA 98111 
Columbia Cement Co rp, a sub- Box 37, Marietta Rd S oes Whatcom 
oT of Ashland Technology Bollingham, WA 98225 
Ideal Basic Industries Ine Box 8789 7 King. 
Denver, CO 80201 
Lehigh Portland Cement Co us ‘ao Mall se OO oes Pend Oreille. 
x 
Allentown, PA 18105 
CaF al Basic Industries Ine Box 8789 Pb. Clallam. 
Denver, CO 80201 
Mutual Materials Coo Box 2009 Pits and plant King and Pierce 
Bellevue, WA 98009 
North American Refractories, Box 120 Sti SOS in King. 
5 D Allied Chemical Renton, W A 98057 
gir conet i DM. di of 520 Madison A Mine and plan G 
organic a division ison Ave. ine and plant rant. 
aut Witco Chemical Corp. New York, NY 10072 
Hecla Mining COo Hecla Buildi Mine and mill Ferry. 
Wallace, ID 88873 
Lime: 
Northwest Alloys Inc. Box 138A, Route 1 Plant and mine Stevens 
Addy, WA 99101 
Tacoma Lime, a division of Conti- 1220 Alexander Ave. Plant: Pierce 
nental Lime Inc. Tacoma, WA 98421 
Bonaparte Peant — Aeneas Route, Box 5 Bog Okanogan 
Tonasket, WA 98855 
Maple Valley Humus 18805 SE. 170th St. B88 King. 
Renton, WA 98055 
Sand and iiis 
Constructi 
‘Associated Sand & Gravel Co. Box 2037 Pil oou Skagit and 
Inc. 3 WA 98203 Snohomish. 
Cadman Gravel con Box 538 Pi mut ing. 
Redmond, WA 98052 
Central Pre-Mix Concrete Co East 5111 Broadwa Eier Various. 
Ung pew WA 99206 
Glacier Sand & Gravel Co 5 East Marginal Way South Pit Pierce 
Seattle, WA 98134 
ur ed. Concrete Ltd. (Friday x 1203 Pit oo San Juan 
r Sand & Gravel Co.) Bellingham, WA 98225 
Lakeside Sand & Gravel Co. Box 4 TTC King. 
Inc. uah, WA 98027 
Miles Sand & Gravel Co Pit King and 
Auburn, WA 98002 Kitsap. 
Pioneer Construction 901 Fairview Ave. North CCC Pierce. 
Materials Co. Seattle, WA 98111 
ine Industrial Mineral Prod Bo Quarry and plan King 
ine ucts x9 and plant ing. 
Inc. Ravensdale, WA 98051 
Lane Mountain Silica Co- Box 236 — de ucc. Stevens 
Valley, WA 99 
Wenatchee Silica Products 610 Doneen Bldg. Box 1668 Quarry_______ Chelan 
Inc. Wenatchee, WA 98801 
Titanium: 
International Titanium Ine 1320 Wheeler Rd. Sponge metal Grant. 
Moses Lake, WA 98837 plant. 


1Also magnesium. 
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The Mineral Industry of 
West Virginia 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the West Virginia Geological and 
Economic Survey for collecting information on all nonfuel minerals. 


By Donald K. Harrison! and Dewey S. Kirstein? 


The value of West Virginia's nonfuel 
mineral production in 1984 was $112.2 mil- 
lion, an $8.2 million increase over that of 
1983. Crushed stone was the leading com- 
modity produced accounting for nearly one- 
third of the State's total nonfuel mineral 
value. Other major commodities produced 
included cement, common clay and shale, 
fire clay, construction sand and gravel, 
industrial sand, and salt. Mineral commodi- 
ties processed or manufactured but not 
included on the State's total nonfuel miner- 


al value on table 1 included aluminum, 
ferroalloys, fluorspar, synthetic graphite, 
finished iron oxide pigments, iron and steel, 
nickel, iron and steel slag, zinc, and zirconi- 
um. 

Nationally, West Virginia ranked 38th in 
the value of nonfuel minerals produced. The 
State ranked second in ferroalloy ship- 
ments, third in finished iron oxide pigments 
shipments, and fourth in fire clay produc- 
tion. 


Table 1.—Nonfuel mineral production in West Virginia! 


1983 1984 
Mineral Value ; Value 
Quantity (thousands) Quantity (thousands) 

e Le tet thousand short tons_ _ 2249 28532 381 $3,410 

J)ĩÜ˙·ð¹.i ³o¹1ſ d A do- 1,026 W 1,004 W 

Sand and gravel (construction) ------------------ do... “700 €3,400 976 3,198 

Stone (crushed) — — - - ðͤ ec do... 9,439 37,962 *9,100 *37,300 
Combined value of cement, clays (fire clay, 1983), lime, sand and gravel 

(industrial), and values indicated by symbol W |... XX 62,079 XX 68,279 

%.!...ö˖õ06.A ᷑ XX 103,973 XX 112,187 

*Estimated. W Withheld to avoid disclosing company proprietary data; value included with “Combined value" 


figure. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
Excludes fire clay; value included with “Combined value" figure. 
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Table 2.—Value of nonfuel mineral production in West Virginia, by county! 
(Thousands) 
County 1982 1983 f 

Berkele rs $24,612 W Cement, stone (crushed), clays. 
Fayette es W Stone (crushed). 
Grant W 81.104 Do. 
Greenbrier |... (2) 6,198 Do. 
Hampshire 2) W Do. 
Hancock W W Clays. 
Harrison --—---------—- (2) W Stone (crushed). 
Jackson -------------- (3) 1 Do. 
Jefferson ____________-— (?) W Do. 
Kanawha _____________ (?) W Do. 
Lincoln W W Clays. 

777%) MONETE EMEN EA (3) 544 Stone (crushed). 
Marshal!!! W 10,558 Salt and stone (crushed). 
Mason |... „ 92 (3) 
Mercer 2) W Stone (crushed). 
Mineral! 2) 884 Do. 
Monong alia (2) W Do. 
Morganun nn W W Sand (industrial). 
Pendleton_____________ W W Stone (crushed), lime. 
Pocahontas 2) 159 Stone (crushed). 
Preston (2 W Do. 
Ral eig 2) W Do. 
Randolh hb 2) 4,426 Do. 
Tücker. lone (2) 1,251 Do. 

lër ennn 8 W W Salt. 

él20].— conu cuu W (3) 

Wyoming W W Stone (crushed), sand (industrial). 
Undistributed __________ 28,217 75,450 
Sand and gravel (construction) €3,400 
Stone (crushed) -- €22,700 XX 

Total ect 8 475,620 103,973 


Eetimana W Withheld to avoid disclosing company proprietary data; included with “Undistributed.” XX Not 
applicable. 
IN o production of nonfuel mineral commodities was reported for counties not listed. 

ud stone was produced; data not available by county. Total State value is shown separately under ''Stone 
(crushed)."' 

Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
*Sand and gravel (construction)." 


*Data do not add to total shown because of independent rounding. 


Table 3.— Indicators of West Virginia business activity 


1982" 1983 1984” 
Employment and labor force, annual average: 

...... ce Pen Sa het Mr Ue thousands 1,961 1,962 1,952 
Total civilian labor forree „„ „ do— 775 771 769 
per; do— 108 139 116 
Employment (nonagricultural): 

Mining total: dd ee ee ee do... 63.5 48.6 48.4 
Nonmetallic minerals except fuels! do... 1.1 9 1.0 
Coal MMN ca , ß th res ee do- 56.3 41.8 41.3 
Oil and gas extraction _____$___________________ do_ __— 6.1 5.9 6.1 
Manufacturingtotal. __~______.___~__ Le do... 98.1 89.8 91.1 
Primary metal industries do— 16.5 14.4 15.6 
Stone, clay, and glass products __________________---_ do- 11.3 10.4 10.2 
Chemicals and allied produetiss „ do— 23.0 21.6 20.5 
Petroleum and coal products? )!! do- 8 7 NA 
ConstrucHoD ße e LLL TEE DEI do... 24.4 21.6 22.3 
Transportation and public utilities do... 41.7 39.4 39.5 
Wholesale and retail tralſdſdſee k do— 127.9 127.4 131.2 
Finance, insurance, real estaln eee do— —-— 22.1 22.2 23.2 
r dd NE LU a E E er do... 103.4 105.5 101.7 
Government and government enterprises do— 126.8 127.8 131.6 
Qul e pp ̃ ̃ he fe er ae do... 2607.8 582.3 595.0 
Personal income: 

Total cce a e If PP NN c millions. . $17,535 $17,876 $18,991 
Per COCs t a a DL AL ß C I S $8,943 $9,110 $9,728 

Hours and earnings: 
Total average weekly hours, production workers 38.8 39.6 40.3 
; ³Ü¹¹¹ u ³ðV?ʃuulñx ⁰y¼gß yßxs 8 39.7 40.9 40.7 
Total average hourly earnings, production workers $9.40 $9.74 $9.93 
Hg e: s eue ff Li nu d E ß ow E $13.24 $14.32 $15.41 


See footnotes at end of table. 
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Table 3.—Indicators of West Virginia business activity —Continued 


Earnings by industry: 


Nonmetallic minerals except fuels_ 
Coal mining 
Oil and gas extraction 
Manufacturing total 
Primary metal industries 
Stone, clay, and glass products 


Transportation and public utilities 
Wholesale and retail trade 
Finance, insurance, real estate 
Services 


Nonfuel mineral production value: 


PPreliminary. ‘Revised. 


Total crude mineral. value 


Value per capita 


NA Not available. 


Mining 7) dvd ee fh WM 


Chemicals and allied produ et 
Petroleum and coal produets 
Construction 


Government and government enterprises 
Construction activity: 
Number of private and public residential units authorized 
Value of nonresidential construction 
Value of State road contract awards 
Shipments of portland and masonry cement to and within the State 

thousand short tons 


do____ 


19827 


1983 


Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 


Mata do not add to total shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


U.S. Bureau of Mines. 


MILLION DOLLARS 


300 


200 
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TOTAL 
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Figure 1.—Total value of nonfuel mineral production in West Virginia. 


1985 
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Figure 2.—Principal mineral producing localities in West Virginia. 


Trends and Developments.—Several min- 
ing firms and mineral processors announc- 
ed expansion plans or new startups during 
the year. Pennsylvania Glass Sand Corp. 
announced in July that it was planning to 
modernize and expand its ground silica 
lines at Berkeley Springs, and Greer Lime- 
Stone Co. was planning to install an under- 
ground crushing facility at its main stone 
quarry at Greer. In the steel sector, both 
Weirton Steel Corp., Weirton, and Steel of 
West Virginia Inc., Huntington, announced 
multimillion-dollar renovations at their 
mills. 

Anticipating an increase in demand for 
their products, at least two mineral proces- 
sors announced the startup of new facilities 
at their operations. In May, PPG Industries 
Inc. brought on-stream a modernized, 
energy-efficient chlorine and caustic soda 
production circuit at its Natrium chemical 
plant, and Inco Alloys International Inc. 
started operating a $2 million, 15-ton, vacu- 


um induction melting (VIM) furnace at its 
Huntington plant in late August. 

Exports of mineral commodities mined or 
processed in the State continued to be 
important to the State's economy. West 
Virginia's leading manufactured export was 
chemicals, which accounted for more than 
one-half of the State's foreign sales. Pri- 
mary metals, petroleum, coal, stone, clay, 
and glass products were other major man- 
ufactured exports. The State was the coun- 
trys leading exporter of bituminous coal 
accounting for nearly one-half of U.S. for- 
eign coal sales. West Virginia was also a 
major U.S. exporter of ferrosilicon and 
ranked 10th nationally as an exporter of 
primary metal products. 

Legislation and Government  Pro- 
grams.—Several West Virginia laws relat- 
ing to the mineral industry were enacted in 
1984. House bill 1206, passed in March, 
continued and reestablished the U.S. Geo- 
logical Survey program within the Depart- 
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ment of Natural Resources until July 1, 
1990. The bill went into effect 90 days after 
its passage. 

Two Senate bills were also signed into law 
in March. Senate bill 698 amended and 
revised chapter 20 of the West Virginia Coal 
Mining and Reclamation Act. The law pro- 
hibits surface mining without a permit and 
establishes permitting requirements for 
those wishing to engage in the mining, 
production, and transportation of minerals. 
Senate bill 256 continued and reestablished 
the oil and gas board within the Depart- 
ment of Mines. The bill also increased the 
limit on salaries for the supervisory inspec- 
tor and inspectors in the Office of Oil and 
Gas. 

The Economic Section of the West Virgi- 
nia Geological and Economic Survey 
(WVGES) is responsible for compiling statis- 
tics on West Virginia’s mineral extraction 
and processing. industries and engages in 
applied research and data accumulation for 
all nonfuel mineral commodities. One on- 
going project during the year was an evalu- 
ation of raw materials near West Virginia’s 
high-growth areas. The project was directed 
toward assessing raw. materials needed for 
masonry, concrete, and concrete products. 
Samples of sand and gravel, limestone, and 
lightweight aggregate shale were collected 
for testing and evaluation. The sand and 
gravel samples were tested by the West 
Virginia Department of Highways. 

In an effort to evaluate the State’s lime- 
stone resources and to aid the State’s pro- 
ducers, the Economic Section continued as- 
sessing the availability and analyses of this 
resource. A computerized data base of infor- 
mation on the chemical composition and 
physical properties of limestone samples 
from West Virginia and adjacent States was 
maintained and contains analyses perform- 
ed on nearly 4,000 samples. A literature 
search review was conducted, and informa- 
tion on nearly 500 sandstone samples from 
Braxton, Fayette, Kanawha, Raleigh, and 
Wyoming Counties was obtained in develop- 
ing a similar data base on West Virginia’s 
sandstones. | 

The WVGES also updated a State miner- 
al resource map, which it expected to pub- 
lish in 1985. Reports published during the 
year concerning mineral resources included 
an article on construction aggregates in the 
State; an open file report on the State's 
dimension stone; a directory of mineral 
producers and processors; and a report on 
the status of West Virginia's mineral 
industry. 

During fiscal year 1984, the U.S. Bureau 
of Mines had 13 active contracts or grants 
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in West Virginia valued at $978,045, the 
majority of which were with West Virginia 
University (WVU), Morgantown. One of the 
larger contracts awarded to WVU was for a 
study on the incidence and characteristics 
of back injuries incurred by underground 
miners while lifting, carrying, or perform- 
ing other manual tasks in mines. 

During the year, the U.S. Bureau of 
Mines Pittsburgh Research Center and the 
West Virginia Department of Mines pre- 
pared a technical report summarizing data 
files and access procedures for the West 
Virginia Safety Information System (SIS), a 
computer-based collection of general mine 
and safety information designed for admin- 
istrative and statutory purposes. Major data 
files in the SIS included general informa- 
tion on deep mines and surface mines; 
comprehensive safety programs (statutory 
requirement in West Virginia); injuries; 
mine production; electrical examinations; 
mine rescue teams; mine certification; mine 
inspections; oil and gas well information; 
and Educational Materials Search System 
of the U.S. Department of Labor's Mine 
Safety and Health Administration. 

A new longwall shearer, developed under 
contract by the U.S. Bureau of Mines, was 
being tested in a West Virginia mine where 
overexposure to noise has been a problem. 
The experimental, low-noise cutting device 
was being tested by the Consolidation Coal 
Co. at its Robinson Run Mine at Shinnston. 

In July, the U.S. Bureau of Mines made 
an allotment grant of $150,000 to the Min- 
ing and Mineral Resources and Research 
Institute at WVU, Morgantown. The allot- 
ment was part of the Mineral Institute 
program created under title III of Public 
Law 95-87. To receive the allotment, the 
school had to match the Federal funds with 
$150,000 from non-Federal sources. In 1984, 
the authorization for the Mineral Institute 
program, in its seventh year, was extended 
through fiscal year 1989 after the President 
signed Public Law 98-409. Additional re- 
search grants were also jointly made to 
WVU and Pennsylvania State University 
for research on respirable dusts under the 
Generic Center Research Program. 

In fiscal year 1984, several West Virginia 
counties received a total of $275,032 from 
the Federal Government as their share of 
royalties for various activities in Mononga- 
hela National Forest. As required by law, 
25% of the fiscal year's total 1984 receipts 
are returned to States where the U.S. For- 
est Service-administered lands are located. 
The majority of the monies were attribut- 
able to mineral leasing and mining royal- 
ties. 
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REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


The State's mineral industry responded 
to strong demand for commodities used in 
the construction industry as a result of 
increased housing starts and contract con- 
struction. 

Cement.—Capital Cement Corp., a subsid- 
iary of Riverton Corp., operated the State's 
only cement plant at Martinsburg, Berkeley 
County, in the State's eastern panhandle. 
The wet-process plant, which produces both 
portland and masonry cement, operated 
three coal-fired kilns and has a grinding 
capacity of 935,000 short tons per year. 
Shipments and value of portland cement 
were up 9% and 21%, respectively, over 
1983 levels. Masonry cement shipments and 
value slightly decreased during the same 
period. | 

In July, the West Virginia Air Pollution 
Control Commission cited Capital Cement 
for violations of State clean air standards. 
Neighboring communities had complained 
to Berkeley County commissioners about 
dust escaping from the plant. Near yearend, 
Capital Cement submitted a detailed report 
to the West Virginia Air Pollution Control 
Commission on its plans to control fugitive 
emissions from its cement operations. 

Clays.—In 1984, West Virginia produced 
both common and fire clays. Common clay 
was produced by Continental Brick Co. 
(formerly Continental Clay Products Co.), 
Capital Cement in Berkeley County, and by 
Sanders Dummy Co. in Lincoln County. 
Continental used the clay for the manufac- 
ture of face brick while Capital Cement's 
use was for the manufacture of portland 
cement. Common clay mined by Sanders 
was sold for "dummy clay" used by the 
mining industry for explosive stemming. 
Production and value of common clay in- 
creased 14% and 16%, respectively, com- 
pared with that of 1983. 

Continental, the sole brick producer in 
the State, struggled through lengthy chap- 
ter 11 bankruptcy proceedings in 1982-83. In 
March 1984, litigation was settled and the 
company was purchased by Imperial Coal 
Sales Co. Inc. (60%), Lynchburg, VA, and 
four other concerns (40%). Part of Imperi- 
al’s plan for putting the brick plant back on 
its feet was a proposed conversion of the 
company’s energy system from natural gas 
to a coal-fired kiln. In late 1984, State 


officials announced a tentative: $500,000 
grant from the Appalachian Regional Com- 
mission for the conversion. Continental em- 
ployed 65 people with the potential of em- 
ploying an additional 30 if the energy con- 
version is completed. 

Fire clay was mined by one company, 
Globe Refractories Inc., a subsidiary of 
Combustion Engineering Inc, Hancock 
County. Output of fire clay decreased 40%, 
continuing a trend established by lower 
levels of steel production. Value increased 
more than 50% compared with that of 1983. 
In November, Combustion Engineering con- 
sidered closing the plant because of the 
depressed market for its products. The fire 
clay produced there was used in the manu- 
facture of firebrick and various refractory 
specialties utilized by the steel industry. 
Near yearend, the company employed 128 
workers; about 113 hourly workers were on 
layoff. 

Fluorspar.—Although no fluorspar was 
produced in West Virginia, 14,480 short 
tons was consumed by industries in the 
State. This represented a continuing decline 
in consumption and a 40% drop compared 
with 1983 levels because of depressed mar- 
kets. Fluorspar was used by the ceramic 
industry as a flux and opacifier in the 
manufacture of glass products; it was also 
used as a flux in steelmaking, for hydro- 
fluoric acid, and in other manufacturing 
processes. 

Gem Stones.—Several gem stones occur 
in the State's predominantly sedimentary 
rocks. Among the mineral specimens found 
in the State are a type of coral, some opal, 
several quartz varieties, and two coal or 
coallike minerals. A report describing one 
coallike mineral, grahamite, was published 
during the year.* The grahamite vein at the 
Ritchie Mine, Ritchie County, is an unusual 
hydrocarbon deposit and is unique in the 
State. 

Graphite (Synthetic).—Union Carbide 
Corp.’s Carbon Products Div. continued to 
operate its graphite specialties plant in 
Clarksburg. Graphite specialties included 
molds and dies used in producing crucibles 
for metals. In 1984, output and value in- 
creased nearly 44% and 29%, respectively, 
compared with that of 1983. The ‘increase 


was largely attributable to the recent con- 


solidation of the company's specialty line at 
the plant. 


THE MINERAL INDUSTRY OF WEST VIRGINIA 


Iron Oxide Pigments (Finished).—West 
Virginia ranked third in the Nation in the 
shipment of finished iron oxide pigments. 
Mobay Chemical Corp., the State's sole 
producer, operated a plant in New 
Martinsville, Wetzel County. The iron oxide 
plant was built in 1979 to meet expanding 
U.S. markets for iron oxide pigments. Pig- 
ment production at the Mobay plant in- 
volves the reduction of nitrobenzene with 
scrap cast iron to produce iron oxide and 
aniline. Two basic colors, yellow and black, 
are manufactured in the initial production 
process and these are further processed and 
blended to produce the more than 50 colors 
in Mobay's Bayferrox line of pigments. The 
iron oxides are primarily used in both the 
paint and construction industries. Produc- 
tion and value increased principally be- 
cause of the rebound in the construction 
industry. 

Early in the year, Mobay Chemical and 
Local 566 of the International Chemical 
Workers Union reached an agreement on a 
3-year contract for the New Martinsville 
plant. Included in the new package will be a 
$1,000 early contract bonus for each em- 
ployee and an 87-cent-per-hour wage hike as 
well as increases in shift premiums, pen- 
sions, and health benefits. 

Weirton Steel continued to produce re- 
generator iron oxide at its steel mill in 
Weirton. | 

Lime.—Both quicklime and hydrated 
lime were produced by Germany Valley 
Limestone Co., Pendleton County, the 
State’s only lime producer in 1984. The lime 
was used principally in acid mine drainage 
neutralization, paper and pulp, BOF steel, 
sewage treatment, and water purification. 
Although total production of lime increased 
16% over 1983 levels, the rise was largely 
attributable to the increase in quicklime. 
Quicklime production increased 70% while 
hydrated lime decreased nearly 11% during 
the same period. 
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During 1984, Germany Valley installed 
new systems for controlling fugitive dust 
from their lime kilns and built a new 
hydrating plant, which will more than dou- 
ble their hydrated lime capacity. 

Salt.—Three companies produced salt 
brine from deep well solution mining oper- 
ations in Marshall and Tyer Countries. 
Both output and value remained essentially 
the same as that of 1983. 

In May, PPG brought on-stream a mod- 
ernized, energy-efficient chlorine and caus- 
tic soda production circuit at its Natrium 
chemical plant. Startup of the circuit repre- 
sents a key step toward completion of a $100 
million plus modernization program begun 
in 1982. When the project is completed early 
in 1985, energy required for chlorine-caustic 
soda production will be reduced by 10%. 
The renewal involves replacing outmoded 
production components with modern 
electrolytic cell technology. An upgrading 
of production support facilities will com- 
plete the modernization. PPG is the leading 
U.S. merchant supplier of chlorine and 
caustic soda, which are coproduced through 
the electrolysis of brine. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
gave estimates. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Output of construction sand and gravel 
increased about 39.4% in 1984 compared 
with 1983 levels reflecting increased con- 
tract construction in residential, nonresi- 
dential, highway, and public projects. 

In 1984, four companies mined construc- 
tion sand and gravel at four operations in 
three counties. Leading counties in order of 
output were Wetzel, Hancock, and Mason. 
Main uses for the material were for asphal- 
tic and concrete aggregates, road base and 
coverings, and concrete products. 


Table 4.—West Virginia: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Value Val 

Use (thousand (thou ue 

short tons) sands) per son 
Concrete aggregate _—_—--------------------------------—- 144 $2,447 $3.29 
Asphaltic concrelſe 165 560 3.39 
Road base and coverings ---------------------------—-—--—— 30 83 2.75 
1! E NL E E MDC A A, W W 4.00 
Snow and ice control_ |... - - „„ W 2.13 
ei d d ge ae 37 110 2.98 
Total OF average oe en cae onc ieu eic cuu LE 976 13,198 3.28 


W Withheld to avoid disclosing company proprietary data; included with Other.“ 
1Data do not add to total shown because of independent rounding. 
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Industrial.—Industrial sand was produc- 
ed by two companies in the State. Pennsyl- 
vania Glass Sand, the State's leading pro- 
ducer, operated a mine and plant at Berke- 
ley Springs, Morgan County. The other 
producer was Tolers Sand Co. in Wyoming 
County. In 1984, production increased 
slightly compared with 1983 output. Lead- 
ing end uses were for glass containers, flat 
glass, and specialty glass. 

Pennsylvania Glass Sand announced in 
July that it was spending an estimated $6.6 
million to modernize and expand four of its 
six silica plants. The Berkeley Springs facil- 
ity was one of the four plants chosen where 
improvements will be made to its ground 
silica lines. 

Slag—Iron and Steel.—Two companies, 
both in Weirton, processed slag produced by 
the State's steel industry. International 
Slag Co. processed steel slag produced by 
the basic oxygen process, and Standard Slag 
Co. processed air-cooled iron (blast furnace) 
slag. 

In 1984, sales and value of iron and steel 
slag increased 3396 and 3196, respectively. 
These increases were attributable to the 
increase in contract construction in the 
State during the year. The construction 
industry was the major user of iron and 

steel slag products. Air-cooled, blast furnace 
slag was used mainly for road base and 
coverings, fill, concrete aggregate, and as 
asphaltic concrete aggregate. Steel slag was 
typically used as road base and fill. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Based on preliminary estimates, 9.1 mil- 
lion short tons of crushed stone was pro- 
duced valued at $37.3 million. The value of 
the total crushed stone accounted for nearly 
one-third of the State's total nonfuel pro- 
duction. Both limestone and sandstone were 
produced, with limestone accounting for the 
majority of the production. Major uses for 
the crushed stone were for construction 
aggregate, road base and coverings, con- 
crete, and riprap. 

During the year, Greer Limestone 
announced plans to expand its operations 
during the next 2 years, which would in- 
clude an underground crushing facility at 
its main stone quarry at Greer. The process 
would mean primary crushing could be 
done in the mine prior to transporting the 
stone to the surface. Secondary crushing 
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and fine grinding would then be done at the 
surface. 

In October, the Jefferson County Commis- 
sion tentatively agreed to Millville Quarry 
Inc.’s plan to add $1 million to an earlier $4 
million industrial revenue bond proposal. 
The company requested the supplement 
after its bankers suggested that Millville 
Quarry upgrade its agricultural limestone 
plant at the same time that it modernizes 
its other facilities. The original $4 million 
bond proposal was approved by the commis- 
sion in December 1983.5 

Consolidation Coal successfully tested 
several limestone injection methods for re- 
ducing emissions of sulfur dioxide when 
coal is burned. The test was made at an E. I. 
du Pont de Nemours & Co. Inc. plant in 
Martinsville, VA, using high-sulfur coal 
from northern West Virginia. Sulfur re- 
leased in coal-fired powerplants is blamed 
for acidic precipitation. Company officials 
said the tests demonstrate that the process 
of injecting limestone in the chamber where 
coal is burned will work technically but 
should be tested on larger boilers to prove if 
it can be used commercially.* 


METALS 


Aluminum.—In May, Kaiser Aluminum 
& Chemical Corp. reactivated a third 
40,750-short-ton-per-year potline at Ra- 
venswood bringing the facility to 75% 
(122,250 tons) of its 163,000-ton operating 
capacity. Work on the restart of the third 
potline began in early March and nearly 
100 laidoff workers were recalled to prepare 
and operate the line. With the recall, total 
employment at the Ravenswood works at 
yearend was about 2,400. When the plant 
was operating at its peak in 1981, nearly 
4,130 workers were employed there; howev- 
er, the Ravenswood plant is still the biggest 
employer in Jackson County. 

Ferroalloys.—In 1984, three companies 
produced ferroalloys in the State: Foote 
Mineral Co. at its Graham plant, Mason 
County; Elkem Metals Co., at a plant in 
Graham, Fayette County; and Chemetals 
Corp., Kingwood, Preston County. Ship- 
ments in 1984 increased 65% compared 
with those of 1983. 

In September, Federal legislation aimed 
at reestablishing a “breakpoint” price for 
ferroalloys was introduced. The amendment 
attached to the Omnibus Trade Bill (H.R. 
3398), which was passed to the Senate from 
the House, sought to impose duties on 
imported ferroalloys sold at less than a fair 
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market price. The price would be determin- 
ed by a formula devised by the U.S. Depart- 
ment of Commerce and would be based on 
"reasonable costs of production in the Unit- 
ed States plus general expenses and profit 


In an effort to regulate inventories and 
conserve its cashflow, Foote announced 


plans to reduce operations at its Graham 


ferrosilicon plant during November and 
December. One of the plant's three furnaces 
was shut down in November as a normal 
maintenance procedure. The Graham plant 
produced ferrosilicon and proprietary alloys 
made with ferrosilicon. 

Iron and Steel.—Both shipments and val- 
ue of pig iron increased nearly 20% in 1984, 
significantly higher than the national aver- 
age, which increased 6% in shipments and 
1% in value. Resurgence of Weirton Steel 
was the primary reason for the stronger 
demand. 

In January, Weirton Steel officially be- 
came the Nation's largest company wholly 
owned by its employees. Plant employees 
voted overwhelmingly in September 1983 to 
take a 20% cut in wages and buy the plant 
from National Intergroup, formerly Nation- 
al Steel Corp. The plant, the largest employ- 
er in the area, employed about 7,200 work- 
ers; however, approximately 2,000 steel- 
workers were on layoff from the plant in 
1984. The final legal obstacle to the employ- 
ee takeover, a question of pension rights, 
was settled in May when the U.S. Supreme 
Court refused to hear a challenge to a lower 
court's ruling on the matter. 

In February, Weirton Steel approved an 
estimated $62 million capital spending pro- 
gram that encompassed 44 different mill 
projects. A substantial part of the expendi- 
tures was slated for improvements in envi- 
ronmental protection facilities, including 
waste water quality control. Other projects 
included relining of blast furnaces and 
equipment modifications to improve prod- 
uct quality. Also, the company reopened its 
sinter plant, which had been closed since 
1980. The sinter plant is the section of the 
facility where iron ore is prepared for use in 
the mill's blast furnaces. Four flue gas 
scrubber units and other emission controls 
were installed in order to bring the plant in- 
line with Environmental Protection Agency 
air emission standards. 

Wheeling-Pittsburgh Steel Corp. and 
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Nisshin Ltd. of Japan reached an “agree- 
ment in principle" on a joint venture to 
build a $40 million steel coating mill in 
Follansbee. The 150,000-short-ton, 60-inch- 
wide galvanizing and aluminizing coating 
line is to be installed in the plant that was 
once operated by the Follansbee Steel Co. 
and later absorbed by Wheeling-Pittsburgh. 
Wheeling-Pittsburgh and Nisshin, the sixth 
largest steel producer in Japan, have form- 
ed Wheeling-Nisshin Inc., a joint venture 
company; Wheeling-Nisshin Coaters Inc., a 
subsidiary, will operate the coating line. 

Steel of West Virginia, the State's only 
steel minimill, announced a $10 million 
renovation of its No. 2 mill and finishing 
area, which will continue through 1987. The 
plant, in Huntington, has an annual capaci- 
ty to produce 250,000 tons of continuous 
billets and 150,000 tons of rolled products. 

Nickel.—Inco Alloys International Inc. 
(formerly Huntington Alloys Inc.) produced 
wrought high-nickel alloys at its Hunting- 
ton plant in Cabell County. The alloys were 
used by the energy, chemical, aerospace, 
and other major industries. 

Anticipating an increase in demand for 
premium-quality nickel alloys for use in . 
severe environments, Inco Alloys started 
operation of a new VIM furnace in late 
August. The $2 million, 15-ton furnace is 
part of a $10 million capital improvement 
project that also included installation of a 
15-ton air melt furnace at Inco Alloys’ 
Burnaugh, KY, plant and construction of a 
building to house the new VIM furnace. 
Inco Alloys, a subsidiary of Inco Ltd., Toron- 
to, Canada, was formed early this year 
when the parent company brought two 
subsidiaries—Huntington Alloys Inc. of 
Huntington, and Wiggins Alloys Ltd. of 
Hereford, England—under one manage- 
ment. 

Silicon.—Semix Corp. a subsidiary of 
Solarex Corp. Rockville, MD, operated a 
silicon metal plant in Martinsburg for only 
6 weeks in 1984. The company, which pro- 
duced solar-grade silicon metal for the man- 
ufacture of silicon wafers for photovoltaic 
cells, ceased operations in October because 
of a lack in demand. The firm announced 
that the plant was for sale. 

Zirconium.—Corhart Refractories Co., a 
subsidiary of Corning Glass Works, produc- 
ed several refractory products for the metal- 
lurgical industry—primarily for the manu- 
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facture of stainless steel. 

The first of these is a chromic oxide 
refractory used primarily to line textile 
fiberglass tank sidewalls and channels. The 
very dense, low-porosity material is 
extremely corrosion resistant. 

Two other glass fiber refractories pro- 
duced by Corhart are manufactured using 
zirconium silicate materials as a base. The 
first of these is & chemically inert, very 
dense product, which is employed in bottom 
pavings and iron forehearth rails of textile 
fiberglass tanks. The second, very resistant 
to thermal shock, is used to manufacture 
fiberglass bushing blocks. 

The plant also produces a very dense tin 
oxide refractory, which is very corrosion 
resistant. Its principal application in the 
glass industry is for electrodes in direct 
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glass melting or as electrical boosting in 
conventional gas- or oil-fired furnaces.’ 


pue Mineral Officer, Bureau of Mines, Pittsburgh, 
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9 aaa Geological and Economic Survey, Morgantown, 
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Surv., Mountain State Geol. Mag., 1985, pp. 30-33. 

Welker, D. B., and C. M. Simard. Dimension Stone of 
West Virginia. WV Geol. and Econ. Surv., Open File Rep. 
OF8422, 1983, 37 pp. 

Kirstein, D. S., and S. Maple. West Virginia Mineral 
Producers and Processors Directory. WV Geol. and Econ. 
Surv., MRS-1, 11th ed., 1984, 132 pp. 
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WV Geol. and Econ. Surv., MB-1, 1984, 28 pp. 

*Simard, C. M. Grahamite and the Ritchie Mine. WV 
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6 ————. Oct. 19, 1984, p. 34. 

"Brick & Clay Record. Systems Approach Gives Double- 
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Table 5.— Principal producers 


Commodity and company Address Type of activity County 
Aluminum: 
Kaiser Aluminum & Chemical Box98 Smelter and Jackson. 
Corp. Ravenswood, WV 26164 fabricating 
plant. 
Capital Cement Corp? Box 885 Q d plant Berkel 
i men „ x uarry and plant rkeley. 
E i Martinsburg, WV 25401 
a | 
ntinental Brick Co Box 1111 Pit and plant Do. 
Martinsburg, WV 25401 
Globe Refractories Ine Box D Underground mine Hancock. 
Newell, WV 26050 | 
Sanders Dummy Co... Box 24 Eit. Lincoln. 
Midkiff, WV 25504 
Iron oxide pimeni (finished): 
Mobay Chemical Cord Penn Lincoln Parkway West Plant «——2— Wetzel. 
Pittsburgh, PA 15205 
Lime: 
Germany Valley Limestone Co _ Box 302 Quarry and plant Pendleton. 
Riverton, WV 26814 | 
t: 
ee, Box 8127 Brine wells Tyler. 
South Charleston, WV 25303 
LCP Chemicals-West Virginia Drawer J Brine wells and plant Marshall. 
nc. Moundsville, WV 26041 
PPG Industries Ine 1 Gateway Center 3 EIER Do. 
Pittsburgh, PA 15222 
Sand and gravel: f 
Construction: 
Dravo Cord 1 Oliver Plaza Dredges Various. 
Pittsburgh, PA 15222 
ET&S Ine Route 1 Quarry and plant Mason. 
Cheshire, OH 45620 
Mason County Sand & Route 2, Box 166-A a a dr ntm ae Do. 
Gravel Inc. Letart, WV 25253 
Standard Slag Co Box 448 Plant Hancock. 
Weirton, WV 26062 
e l Glass Sand Box 187 Qu d pl 
ennsylvania Glass x arry and plant Morgan. 
rp. Berkeley Springs, WV 25411 
Tolers Sand xo Route 1, Box 132B Dredge e Wyoming. 
Welch, WV 24801 
Stone (crushed, 1983): 
Acme Limestone Co Box 27 Mine and quarry _ _ — Greenbrier. 
Fort Spring, WV 24936 
Fairfax Sand & Crushed Stone Box 98 Quarries ________ Grant, 
Co. Thomas, WV 26292 Mineral, 
dolph. 
Greer Limestone Co., a division Greer Bldg. Mine and quarries _ _ Monon. alia and 
of Greer Steel Co. Morgantown, WV 26505 Pendleton. 
Lone Star Industries Ine — - Route 3, Box 489 Mine Monongalia. 
Morgantown, WV 26505 
United States Steel Cor 600 Grant S Quarry _________ Jefferson. 


t. 
Pittsburgh, PA 15230 


1 Also clays and crushed stone. 
2 Also iron slag. 


The Mineral Industry of 
Wisconsin 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Wisconsin Geological and 
Natural History Survey for collecting information on all nonfuel minerals. 


By James J. Hill, Thomas J. Evans, and Wanda J. West* 


Wisconsin's nonfuel mineral production 
was valued at $129.3 million in 1984. Na- 
tionally, the State ranked 36th in value of 
mineral output. After dropping to an 11- 
year low in 1983, mineral production value 
increased modestly because of gains in 
housing and other building activity that 
expanded demand for mineral commodities 
used in construction. Sales of crushed stone 
and construction sand and gravel accounted 


for 64% of the State’s mineral value. Port- 
land cement had the greatest increase in 
sales value, followed by industrial sand, 
masonry cement, construction sand and 
gravel, peat, and abrasive stone. Mineral 
commodities processed in Wisconsin from 
out-of-State sources included iron oxide pig- 
ments, perlite, and vermiculite. Sulfur was 
recovered as a refinery byproduct. No me- 
tallic minerals were produced in the State. 


Table 1.—Nonfuel mineral production in Wisconsin’ 


1983 1984 
Mineral Value Value 
Quantity (thou- Quantity (thou- 
sands) sands) 
Lime. enc y Rede une thousand short tons 319 $17,624 373 $19,892 
f p ̃ ̃ p ee a LE do- W 9 W 
Sand and gravel 
Construction — -—------------------------- do- 14, 200 28, 800 17,785 88,245 
Industrial oe 8 do— 621 7, 208 Y 11,821 
Stone: 
))ü(0(ãöĩé³ĩ[P A do- 14,252 39,896 *15,800 45, 000 
Dimensioenss”sCçôòôœwôͥF — „ do... 24 2,884 24 €2,863 
Combined value of abrasive stone, cement, and values indicated by 
SYMDOL Wo. oe eS ⁰yd S ee XX 4,779 XX 11.527 
Total crust ß d LE. XX 101,191 XX 129,348 
*Estimated. W Withheld to avoid disclosing company proprietary data; value included with “Combined value" 


XX Not applicable. 


production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.— Value of nonfuel mineral production in Wisconsin, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of valts 
Adams... „„ $43 3) 
Nane, v 55 * 
Bio a ete ð⅛ðù2s y i ce 251 à) 
BayBheld. oo --- -- -------—- 1 3) 
BOW cc ß t T W W Lime, stone (crushed). 
Buffalo 16 $339 Stone (crushed). 
Burnett! 207 à) 
Calumet... ~_____ W W Stone (crushed), stone (dimension). 
Chippewa -- ----------------—--—- 103 3$ 
Clark 2o lnc AAA 864 W Stone (crushed). 
Slum cece eek W W Send (industrial), stone (crushed). 
Crawford... e W Stone 5 
1777öͤ%ͤ;—³³öA22 A.. K aoe oe 944 1,928 
Dodge -asaan W Boone (crushed), lime. 
Doof 2l ³ A ccEz 559 W Stone (crushed). 
Douglas W Lime, stone (crushed). 
FC”; ũ ⁰mwi. r.... W 185 ne (crushed). 
Eau Clairreeee W 3) 
Fond du Lac ----------------—- i Wr Stone (crushed), lime, stone (dimension). 
e ee M i 
Grant 2222 clem ee Q) 1,108 Stone (crushed). 
POOR cunc Lc E (3) W Do. 
Green Lakoo W W Sand (industrial), stone (crushed). 
1)!!! (3) 1,211 Stone (crushed). 
;»; ĩ ͤ . LLL eal W * 
Jackson ulll-cLumece es W Sand (industrial). 
Jefferson ____________________ 102 865 Stone (crushed). 
Juneau ___________ W Do. 
r eee 1,474 3) 
Kewaunee e * 
La Crosse ˙ AAA ³⁰ A ede 84 W Stone (crushed). 
Lafayette |... ----------------—- Q) 791 Do. 
JJ. ⁵ ⁵ ⁵⁵⁵⁵ S W (* 
Lincolrorilnnndddn.l.wd. 22.2-- 229 (3) 
Manitowoc .-—---------------- W W Lime, stone (crushed). 
Marathon... - - ------------ 659 4,681 Stone (crushed), stone (dimension). 
Marinette. - —- - - - -- ----- --- -——- 62 W Sand (industrial), stone (crushed), stone (di- 
mension). 
Marquette 140 3) 
Milwaukee W W Cement, stone (crushed). 
Monroe oe AA ee (3) 1,441 Stone (crushed). 
Geno 348 W Do. 
Onidi oa eee eee da 448 (3) 
Outagamie ______________-____ (3) 1,469 Stone (crushed). 
Ozaukee. _ - - - --------------—— 364 W Do. 
Papin eee eda aai ae 40 19 Do. . 
lao. MERKEN W 954 Stone (crushed), sand (industrial). 
S ulcer a em 135 W Stone (crushed). 
Ports 1,405 3) 
PM . eo AAA ee eee 42 3) 
Racine. 2n EZ 871 W Stone (crushed). 
Richlaade ___ 12 135 Do. 
Nl ⁵³ð v ĩ 88 1,423 1,221 Do. 
nori Ae ——— 388 
St CIUS o e Lun uunc needs 370 Stone (crushed). 
SAk unacum mccum W W Stone (crushed), abrasive stone. 
Sawyer -------------------—-— W 3) 
Shawano ____________________ 567 W Stone (crushed). 
Sheboy gans 601 W Do. 
Taylor - - —- - ----------------—— 684 3) 
Trempealeau__________________ (3) W Stone (crushed). 
V; (3) W Do. 
Qr! CET 8 138 3) 
Walworth___________________ 872 W Stone (crushed). 
Washburn ___________________ W 3) 
Washi Ü uua cuoc cc LL. 1,487 W Stone (crushed). 
Waukesha ae W W Stone (crushed), peat, stone (dimension). 
( AAA ow Stone (crushed). 
ausharaaaeaa 444 ) 
Winnebago ___________________ W 1,170 Stone (crushed). 
JJ ETFI 8 (è) W Do. 
Undistributed*____—----------—- 56,550 53,446 
Sand and gravel (construction?Z XX 28, 800 


See footnotes at end of table. 
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Table 2.—Value of nonfuel mineral production in Wisconsin, by county! —Continued 


(Thousands) 
County be be 3 
Stone: 
Crusheddu -------- *$36,100 XX 
Dimension ----------------- r 02815 XX 
f enaa 1111, 880 $101,191 


E eas 5 ised. W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
app : 

1Florence and Menominee Counties are not listed because no nonfuel mineral production was reported. 

*Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
“Sand and gravel (construction)." 

*Stone, either crushed or dimension, was produced; data not available by county. Total State values are shown 
separately under “Stone.” 

erm construction sand and gravel that cannot be assigned to specific counties (1982) and values indicated by 


Table 3.—Indicators of Wisconsin business activity 


19827 1983 1984 
Employment and labor force, annual average: 

P ⁰˙i . ocu em ²mt LE thousands_ _ 4,745 4,746 4,766 
Total civilian labor force -—————--—---------------—--—----———- O4 —— 2,440 426 2,394 
Unemployme nnmmmittùii!! «„ do— 260 253 176 
Employment (nonagricultural): 

11111111 ˙¹ e p d ie eec eti do... 1.9 1.9 1.8 
Metal mining?_——-----------------------—---———- do... 2 1 NA 
Nonmetallic minerals o... 1.6 1.8 1.8 

Manufacturing total. __________________-_-___-_---- do— 498.2 484.1 517.8 
metal industrii ess! 8 20.1 17.6 19.9 
Stone, clay, and glass products __ - - - - - -------------—-— Oo. --- 1.9 7.8 7.4 
Chemicals and allied produettt s! do 9.3 9.3 9.9 
Petroleum and coal products? ?: do 4 4 NA 
C/ ˙ÜÜAU A AAA cL LL e sn do- 56.9 57.7 58.3 
Transportation and public utilitiesss do... 89.4 88.1 89.7 
Wholesale and retail trade — - - - - - - „ do— 428.9 433.3 453.8 
inance, insurance, realestate _______________-______ __ 02. — 95.8 98.6 102.2 
J ts ] (g(é“g“ . 8 ncc 381.4 888.6 403.9 
Government and government enterprise do... 314.1 312.5 313.6 
Total o ⅛—ovæwé .... ĩͤ d ge io e do- 1,866.7 1,864.6 1,941.1 
Personal income: 
/) seth et a ͥ ß A eee! millions 351,143 353,654 359,453 
JC ꝰ⅛”²;ũ ³ kd ⁰d ⁰ ß Dua E are RS $10,778 $11,305 $12,474 
Hours and earnings: 
Total average weekly hours, production workers _____________________ 39.6 40.7 41.4 
Total average hourly earnings, production workers... ---------------—- $9.37 $9.78 $10.03 
Earnings by industry: 
Fine, millions $1,442 $1,343 $2,247 
Nöniarm no a ROS en Re Cap EE do____ 178 335,972 $89,551 
— 1 : 
J! ͥ⁰ſ 8 o- 
Nonmetallic minerals do... 
Manufacturing total. —- - -—-------------------—---—---——- do... $11,816 $12,197 313,704 
i metal industrie. do— 72 
anims per sul ᷣ ee S8 246 eee, do 177 $1 
micals and allied products |... do- $259 3277 $304 
Petroleum and coal produetttsse do 314 $16 $17 
ConstrüclobD = un mou de re uh he oh ites oie ML Ede E do_ _ __ $1,473 $1,570 E 
Transportation and public utilities do... $2,332 $2,431 2,622 
Wholesale and IJ. EM CME do_ _ __ 414 $5,675 $6,149 
Finance, insurance, real estate __-_-__-___-__---------- do- 1.766 $1,980 $2,154 
Servicos DINEM MMC do. .-- $6,020 $6,462 $1,092 
Government and government enterprises do... $5,184 $5,477 $5,839 
Construction activity: 
Number of private and public residential units authorized _______________ 12,312 16,962 16,719 
Value of nonresidential constructioů nnn millions $633.8 $730.9 $783.8 
Value of State road contract awards do... $173.3 $293.2 3235.9 
Shipments of portland and masonry cement to and within the State 
thousand short tons... 1,080 1,283 * 1,458 


See footnotes at end of table. 
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Table 3.—Indicators of Wisconsin business activity —Continued 


1982 1983 1984P 
Nonfuel mineral production value: 
Total crude mineral valbtek«kkk kk millions $111.9 $101.2 $129.3 
Value per capita. _ - . - - 2 - - - -—-—-—-—- -=-= =-~- ee ee ee eee $24 $21 $27 
PPreliminary. Revised. NA Not available. 
1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. 
3Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 
*Data may not add to total shown because of independent rounding. 


: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 


Sources 
U.S. Bureau of Mines. 
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Figure 1.— Value of sand and gravel and stone and total value of nonfuel mineral 
production in Wisconsin. 


Trends and Developments. —Environ- 
mental assessment of Exxon Minerals Co. “s 
Crandon Project continued in 1984. The 
discovery of the (67.4 million-metric-ton 
zinc- copper ore body was announced in May 
1976. The proposed mine-mill complex has 
been the object of numerous environmental 
baseline, engineering design, and operation- 
al modeling investigations that have con- 
tinued since Exxon submitted its initial 
permit applications and environmental re- 
port in late 1982. Primary areas of public 
concern in 1984 were the assessment of the 
socioeconomic impacts of the proposed 


mine-mil complex, design of the mine- 
waste disposal facility, and modeling of 
ground water effects of mine dewatering. At 
yearend, the draft Environmental Impact 
Statement for the project was expected to be 
released in mid-1985, with decisions on rele- 
vant permits expected in late 1986. 
Intensive full-scale reclamation was un- 
der way at the Jackson County Iron Co. 
taconite minesite that closed in October 
1983. Efforts focused on reseeding the mine 
dumps and tailings basin. A perimeter fence 
was installed to restrict access to the 130- 
acre pit that has been steadily filling with 
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Figure 2.— Principal mineral producing localities in Wisconsin. 
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water. When filled, the pit will become one 
of the deepest lakes in Wisconsin. Local 
authorities have been actively involved in 
trying to attract new users for the mine- 
mill site, which has power and rail and 
highway access. 

Employment.—Wisconsin's economy con- 
tinued to expand in 1984. The State Depart- 
ment of Industry, Labor, and Human Re- 
lations (DILHR) reported the State's aver- 
age monthly unemployment rate (unadjust- 
ed) dropped from 10.4% in 1983 to 7.7% in 
1984, a 26% change. Each percentage point 
in the State’s unemployment rate in 1984 
represented 24,000 persons. Employment in 
the mining sector decreased 5% from about 
1,900 workers in 1983 to 1,800 in 1984. 
Average annual earnings increased from 
$22,204 in 1983 to $22,520 in 1984. Employ- 
ment in the State’s iron and steel foundries 
increased 15.6%, from 9,600 workers in 1983 
to 11,100 in 1984. 

DILHR reported no strikes in 1984 within 
the industrial classifications of mining non- 
metallic minerals; stone, clay, glass, and 
concrete products; or the fabricated metal 
industries. However, in the primary metal 
industries, Anaconda American Brass Co. at 
Kenosha was on strike from April 9 to April 
30 with 665 workers involved. 

The number of building plans examined 
for compliance with the State’s commercial 
building code in 1984 increased 24% com- 
pared with that of 1983. This building activ- 
ity had a positive effect on employment and 
created increased demand for mineral com- 
modities used in construction. 

During 1984, the Wisconsin Department 
of Transportation awarded or approved 
highway construction contracts and agree- 
ments totaling $235.6 million,‘ approxi- 
mately 1.7% more than the all-time record 
high of $231.7 million committed in 1983. 
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This increased activity also stimulated de- 
mand for mineral commodities used in con- 
struction and provided job opportunities. 

The Wisconsin Department of Develop- 
ment reported that new industry and plant 
expansions in the State’s manufacturing 
sector increased for the second consecutive 
year, from 282 projects in 1983 to 320 
projects in 1984. The capital investment 
projects were expected to provide 5,701 new 
manufacturing jobs, 16% higher than in 
1983. Total capital investment was $386.2 
million. 

Exploration Activities.—Metallic miner- 
al exploration drilling occurred in 10 coun- 
ties during 1984. Of the 18 companies li- 
censed to explore in the State, 8 actually 
drilled holes. In 1984, 54 holes were drilled 
compared with 74 in 1983. Thirty-one of the 
drill holes were completed in Lafayette and 
Pierce Counties, outside of the Proterozoic 
metavolcanic terrane in northern Wiscon- 
sin—the geologic environment in which 
most base metal exploration has occurred 
during the past 10 years. The Pierce County 
drilling featured a series of closely spaced 
shallow holes for an unspecified metallic 
mineral. Occurrences of gold and diamonds 
have been reported in the general area in 
the past but have not been substantiated. 

In Lafayette County and adjoining Grant 
County, part of the Upper Mississippi Val- 
ley zinc-lead district, drilling was for zinc 
and lead. Mining ended in the district in 
1979 because it was no longer profitable, 
although substantial reserves are known to 
exist. Other metallic mineral exploration 
was spread across north-central Wisconsin 
in Chippewa, Iron, Lincoln, Marathon, 
Price, Rusk, and Taylor Counties. Drill- 
ing activity during 1984 is summarized in 
table 4. 


Table 4.—Wisconsin: Metallic mineral exploration in 1984 


Licensed exploration companies 


Exploration Inc 
Ama 
Inspiration Development Co 
Kerr- 8 Corp 


Lehmann 
5 Mineral uc Inc 
uperior Mining 
United States Borax & Chemical Corp 


pper & Nickel Co. Inc... . 
n & Associates of Wisconsin ine - 


Number of Meet 
ERU SERO ee ye ee ne es 2 890 
op ERREUR 8 4 1,391 
EGO nar oce 8 2 1,136 
eat agatha a w 6 3,695 
eee ae EEEN NER E 5 3,438 
To xm E EE E E E EE 15 3,130 
d ĩͤ V 19 1,612 
A UA M LI CEA 8 1 1.372 
Si ee a re oe ye eee 54 16,664 


: Wisconsin Geological and Natural History Survey. Metallic Mineral Exploration in Wisconsin, Summary of 


Source 
1984 Activity. 
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Numerous articles about diamond explo- 
ration activities in several northeastern 
Wisconsin counties appeared in the local 
press during 1984. A mineralogy buff re- 
portedly found several small diamonds in 
glacial debris near Antigo in Langlade 
County. Prospecting was also reported in 
Florence and Forest Counties. Across the 
border in Michigan, Dow Chemical Co. was 
prospecting a kimberlite deposit that it had 
leased from the State. Several other compa- 
nies were also known to be prospecting in 
the region. 

Leasing activity for metallic minerals was 
down more than 80% during the year, to- 
taling slightly more than 2,700 new acres 
leased.5 This was the lowest annual total 
Since records of metallic mineral leasing 
activity became available in 1978. The par- 
cels leased included acreage in six counties. 

In contrast with metallic minerals, leas- 
ing of private and public lands for oil and 
gas exploration greatly accelerated in 1984. 
Seven exploration companies or land acqui- 
sition firms acquired nearly 200,000 acres of 
land through leases, bringing the total oil 
and gas acreage leased to over 225,000 
acres. At yearend, many acres of public 
lands, principally county forests and parcels 
within the Chequamegon National Forest, 
were under active negotiation for lease. 
Lease applications were estimated to cover 
more than 1 million acres. The principal 
companies involved in oil and gas leasing 
included Amoco Production Co., Benchmark 
Resources Corp., Texaco Inc., and Chevron 
U.S.A. Inc. 

Shipping.—Waterborne commerce pass- 
ing through the Port of Duluth-Superior 
totaled 32.5 million metric tons in 1984, 
about 13% more than the 28.8 million tons 
reported in 1983.* Iron ore and concentrates 
shipped to domestic ports totaled 17.4 mil- 
lion tons in 1984, about 22% more than the 
14.3 million tons shipped in 1983. Ship- 
ments to Canadian ports totaled 1.8 million 
tons compared with 1.5 million tons in 1983. 
The American Iron Ore Association report- 
ed 11.3 million tons of iron ore and concen- 
trates shipped through the Burlington 
Northern Inc. facility on Allouez Bay in 
Superior in 1984. This was about 29% more 
than was shipped in 1983. Burlington 
Northern loaded its first cargo on April 4 
and its final cargo on December 22. 

Limestone and limestone products deliv- 
ered to the port from Canadian and domes- 
tic sources totaled 994,671 metric tons in 
1984 compared with 963,674 tons delivered 
in 1983. Some of these products were deliv- 
ered to the CLM Corp. lime plant and the 
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Huron Cement Div. of National Gypsum Co. 
clinker-grinding facility in Superior. Other 
products went to a cement distributor in 
Duluth, and some limestone was trucked to 
sugar refineries in western Minnesota. 

The Midwest Energy Terminal in Superi- 
or shipped a record high 6.7 million short 
tons of low-sulfur Montana coal to Michigan 
power generating plants in 1984. In 1983, 
5.7 million tons was shipped. 

Approximately 2.5 million tons of cargo 
passed through the Port of Green Bay in 
1984, compared with 2.3 million tons in 
1983. This commerce resulted in an econom- 
ic impact of over $35 million on the sur- 
rounding area. The major mineral commod- 
ities entering the port, in order of tonnage, 
were coal, limestone, cement, and salt. 

The Port of Milwaukee reported a 21% 
increase in waterborne cargo shipped 
through the port. A large amount of crush- 
ed limestone was imported for a new 
dockwall extension under construction by 
the Milwaukee Metropolitan Sewerage Dis- 
trict. Receipts of sand for the area's found- 
ries showed the greatest increase in ton- 
nage, and receipts of pig iron for area 
foundries also showed a sizable increase. 
Cement was imported for area distribution 
terminals. Clinker and gypsum were im- 
ported for use at a local cement grinding 
facility. Salt was imported for use in snow 
and ice removal. 


Table 5.— Port of Milwaukee: Selected 
nonfuel mineral commodity imports! 


(Short tons) 

Commodity 1983 1984 
Cement 830,037 ,196 
— a i 

ncrete aggregate: zs , 
Gypeum ee ERY mettre eee” 4,400 6,110 
Limes tone "e 129,295 
Pig iron. 2 2 ---- 151,580 67,445 
Potash ______________ 11,821 ae 
S es 388,058 524,393 
Sand ö;ẽ cmm 10,782 44,985 

Total zoe enc T888,678 1,253,810 


"Revised. 
1Includes Canadian imports and domestic receipts. 
Source: 1984 Annual Report, Port of Milwaukee, U.S.A. 


The Lake Carriers Association reported 
no U.S. flag carriers or tankers were built 
for Great Lakes service in 1984 nor were 
any under construction. 

Legislation and Government Pro- 
grams.—In 1984, the Wisconsin Legislature 
passed four laws affecting the mineral in- 
dustry. Act 176 authorized nonmetallic min- 
ing reclamation ordinances and gave pre- 
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eminence to county government ordinances 
over town ordinances with respect to non- 
metallic mining. The passage of this legisla- 
tion culminated an effort of more than 5 
years to develop statutory authority on 
upland mining operations within the State. 
Act 335 provided an exemption for metallic 
minerals mining leases and oil and gas 
exploration leases from the State's limita- 
tion of land ownership by nonresident 
aliens. The restriction of alien ownership to 
640 acres posed a significant concern to 
foreign-owned corporations involved in min- 
eral exploration and potential mineral de- 
velopment. Act 455 required the registra- 
tion of severed mineral interests in the 
State. Based on the dormant-minerals ap- 
proach, the new law provided a 3-year 
period (July 1, 1984, to July 1, 1987) for 
owners of severed mineral interests to use 
their minerals. "Use of minerals" was 
broadly defined and included registering a 
statement of mineral claim, leasing the 
minerals, extracting a mineral resource, or 
paying a tax on the mineral interest. Act 
517 modified the statutes relating to deter- 
mining when abandonment of metallic min- 
ing occurs. Determination of abandonment 
triggers mandatory reclamation activities, 
and the new law provided a somewhat more 
lenient time frame for the Department of 
Natural Resources (DNR) decisionmak- 
ing in this regard. 

A bill that would give the DNR explicit 
authority to regulate oil and gas explorato- 
ry drilling, SB 638, was introduced in 1984 
but failed to move forward rapidly enough 
to receive any floor action. The DNR, citing 
its general authority to protect the waters 
of the State, proceeded with drafting admin- 
istrative rules for oil and gas exploration. 
Hearings on the proposed Natural Re- 
sources rules, NR184, were scheduled at 
yearend. 

The Mining Investment and Local Impact 
Fund Board disbursed more than $500,000, 
principally to local governments in the 
vicinity of Exxon’s proposed Crandon 
Project. Disbursements in 1984 included 
$416,400 in permit-period payments to four 
local governments, as mandated by State 
law; $27,847 to governmental units near 
Jackson County Iron’s now-closed Black 
River Falls taconite mine; and $58,190 in 
discretionary grants to local units of gov- 
ernment to support local impact commit- 
tees, certain legal services, and technical or 
project-related support. The Mining Invest- 
ment and Local Impact Fund Board’s fund- 
ing sources include loans from general pur- 
pose revenues, the net proceeds tax on 
metallic mining, and the iron ore concen- 
trate tax. 
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The Wisconsin Geological and Natural 
History Survey published the first recon- 
naissance bedrock geology map in its new 
1:250,000-scale map series by releasing the 
“Bedrock Geology of Northeast Wisconsin.” 
This mapping program continued through- 
out the year with work on the west-central, 
east-central, and northwest sheets. Recon- 
naissance bedrock geologic mapping was 
also initiated in the southwestern area dur- 
ing the year. The survey also published a 
new, comprehensive report and map (scale 
1:100,000) of bedrock geology in Marathon 
County.’ The report presents a major analy- 
sis of this Precambrian terrane that ranges 
in age from Archean to Middle Proterozoic 
and includes a wide range of rock types and 
mineralization. The survey was also pre- 
paring Pleistocene maps of 12 counties at a 
scale of 1:100,000. 

During the year, the U.S. Congress passed 
the Wisconsin Wilderness Act of 1984, 
which became Public Law 98-321 on June 
19, 1984. Four National Forest areas were 
designated "wilderness" and became compo- 
nents of the National Wilderness Preserva- 
tion System. The areas included 4,235 acres 
known as the Porcupine Lake Area of 
Chequamegon National Forest in Bayfield 
County and several portions of the Nicolet 
National Forest in Forest County, known 
collectively as the Headwaters Wilderness. 
Headwaters consists of the Kimball Creek 
Unit (7,527 acres), Headwaters of the Pine 
Unit (8,872 acres), and the Shelp Lake Unit 
(3,705 acres). These areas had previous- 
ly been designated as suitable for wilder- 
ness preservation under the U.S. Forest 
Service Roadless Area Review and Evalua- 
tion (RARE II) program. 

Wisconsin received $728,750 from the 
Federal Government during fiscal year 1984 
for its share of funds generated by activities 
(timbering, mineral leasing, recreation, 
user fees, etc.) on national forest lands. This 
figure compares with $556,500 the State 
received in fiscal year 1983. 

The U.S. Bureau of Land Management 
(BLM) continued to work on its plan to 
dispose of its public domain lands in Wis- 
consin. BLM administers approximately 
4,200 acres of public lands consisting of 
nearly 830 tracts scattered throughout 59 
Wisconsin counties. Federal mineral owner- 
ship under State, county, and private 
surface ownership totals approximately 
148,000 acres. Management responsibilities 
of the lands would be transferred to oth- 
er Federal, State, or local agencies that 
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could do a better job of on-site management. 
During 1984, a Memorandum of Under- 
standing between BLM and Wisconsin was 
signed to facilitate the land exchange. Meet- 
ings were held with Wisconsin DNR offi- 
cials to refine the list of islands identified to 
be transferred to the State for recreation 
and public purposes. À summary of the 
management situation and draft of pre- 
ferred alternatives were distributed to 
Federal, State, and local government agen- 
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cies and the general public for review and 
comment. BLM planned to release the 
Wisconsin Proposed Plan and Environmen- 
tal Assessment in early 1985. 

The U.S. Bureau of Mines had several 
active contracts and grants with industrial 
firms, educational institutions, and consult- 
ing firms in Wisconsin for services and 
equipment. Funding for these services was 
approximately $180,000 in fiscal year 1984. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Abrasive Stone.—Baraboo Quartzite Co. 
Inc. continued to mine quartzite at its 
quarry near Baraboo, Sauk County, for use 
as a deburring and burnishing medium. 
This is one of two quarries in the United 
States reporting to the U.S. Bureau of 
Mines this type of use for its stone. The 
extremely hard stone is crushed, tumbled, 
sized, and packaged in 100-pound bags for 
shipment to metal stamping plants in sever- 
al States and foreign countries. Shipments 
increased about 27% over those of 1983. 

Cement.—Two companies operated clink- 
er-grinding facilities during 1984. National 
Gypsum, Huron Cement Div., operated a 
plant at Superior, and St. Marys Wisconsin 
Cement Inc, a subsidiary of St. Marys 
Cement Ltd., operated a plant at Milwau- 
kee. Both companies ship in clinker and 
other materials for their cement from out- 
of-State sources. Shipments of portland ce- 
ment increased dramatically when compa- 
red with 1983 figures, but value per short 
ton decreased about 5%. Part of the large 
increase in shipments can be attributed to 


National Gypsum's resumption of produc- 


tion at its Superior plant in early 1984 after 
being inactive since September 1982. Both 
companies produced Types I and II, general 
use and moderate heat portland cement. St. 
Marys also produced masonry cement. Ship- 


ments of masonry cement increased about. 


22% and value per ton increased 29% com- 
pared with 1983 figures. 

Major sales of cement were to ready- 
mixed concrete companies, followed by con- 
crete product manufacturers and highway 
contractors. Most of the cement produced in 
the State was shipped in bulk form. All 
shipments were by truck. 

Lime.—Nationally, Wisconsin ranked 
13th of 38 States producing lime. In terms of 
value, lime was the third most important 
mineral commodity produced in the State, 


following crushed stone and sand and grav- 
el. Three companies produced lime at five 
plants. CLM operated a plant at Superior in 
Douglas County, Rockwell Lime Co. oper- 
ated a plant at Manitowoc in Manitowoc 
County, and Western Lime & Cement Co. 
operated plants in Brown, Dodge, and Fond 
du Lac Counties. Both quicklime and hy- 
drated lime were produced at each of the 
plants. Lime production increased about 
17% compared with 1983 figures. The aver- 
age price per short ton dropped about 3%. 
Quicklime accounted for about 72% of lime 
sales. Wisconsin ranked first in the produc- 
tion of mason’s lime with 21% of the Na- 
tion’s total and also was a leading producer 
of lime for the paper and pulp industry with 
11% of the U.S. total. About 141,000 short 
tons of lime (from all domestic sources) was 
consumed in Wisconsin during 1984, down 
from the 154,000 tons reported in 1983. 

During the year, Western Lime continued 
construction on a new rotary kiln unit at its 
Eden plant in Fond du Lac County. In late 
December, the kiln was fired for the first 
time for an operational check. The kiln was 
expected to be placed in full operation in 
early 1985. Maximum capacity was to be 
250 tons of quicklime per day. With the 
addition of the rotary kiln at the Eden 
plant, Western Lime planned to shut down 
the shaft kilns at its Knowles plant and 
operate only a pressure hydrator, mortar 
blender, and a bagging plant at the site. 
Quicklime would be supplied from the Eden 
plant.* 

Peat.—Waukesha County, with three pro- 
ducers, accounted for all of Wisconsin's peat 
output in 1984. Peat for general soil im- 
provement was produced from bogs near 
New Berlin by Bogda's Top Soil & Exca- 
vating Co. and Certified Peat & Sod Inc. 
Demilco Inc., a division of Nitragin Sales 
Corp., produced reed-sedge peat near Dela- 
field that it sold in bulk and packaged form 
for use as an ingredient for seed inoculant. 
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Sales of peat increased about 6% compared 
with 1983 figures. Value increased about 
31%. 

Perlite (Expanded). Midwest Perlite Co. 
expanded crude perlite obtained from mines 
in Western States at its Appleton plant in 
Outagamie County. Sales increased slightly 
during the year; value per short ton increas- 
ed about $2.00. Major use of the product was 
for horticultural purposes; lesser quantities 
were used as concrete and plaster aggre- 
gates and cavity fill insulation. 

Sand and Gravel.—Construction.—Con- 
struction sand and gravel production is 
surveyed by the U.S. Bureau of Mines for 
even-numbered years only; the 1983 chapter 
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gave estimates. Data for odd-numbered 
years are based on annual company esti- 
mates made before yearend. 

Nationally, Wisconsin ranked 13th in the 
production of construction sand and gravel. 
Sand and gravel used in construction 
accounted for 30% of Wisconsin’s nonfuel 
mineral value. Production occurred in 60 of 
the State’s 72 counties. There were 160 
producers extracting sand and gravel at 304 

locations. Production increased 25% during 
the year; value per short ton increased 6%. 


Increased sales were the result of a stronger 


economy and an expansion in housing and 
other construction. 


Table 6.—Wisconsin: Construction sand and gravel sold or used in 1984, 


by major use category 
tity Value Val 

Use (thousand d 

short tong) (thousands) per ton 
Concrete LONE NOTE NI E UR EROR RE eee TES 9,494 $9,050 $2.59 
Plaster gunite sands Meme" e 50 95 1.90 
Concrete f ðW. . eene IL ic 179 451 2.51 
Asphaltic concrete |. LL - - LLL LL LLL ~~... - ~~~ 1,307 2,948 2.25 
Road base and coverings’______________________- „„ 4,580 8,812 . 1.92 
))) ù UM It lien EN TA 1,128 1,774 1.57 
Snow and ice controů!nllllllnlilllll «é „„ 177 351 1.99 
Fan —— n 17 122 7.11 
OUT. oos tob erc ð - y OIA eee 6,853 14,642 2.14 

leres 17,785 88,245 


1Includes road and other stabilization (cement and lime). 


Table 7.—Wisconsin: Construction sand and gravel sold or used by producers, 


by county 
1982 1984 
ti Quanti 
County Number (thou- Value Number (thou- Value 
of sand (thou- of sand (thou- 
mines short sands) mines short sands) 
tons) | tons) 
Adams . s 1 30 $43 2 W W 
neff . Lc 2 3⁴ 55 2 Ww W 
Barron -------------------—-———— 9 129 251 10 218 $464 
Bayfield zacc Be 1 1 1 1. W W 
BFOWN 2c o hare 8 1 W W 4 216 652 
Buffaló ——— cL 3 10 16 2 14 22 
Burneet!:!; !! 3 78 207 3 42 85 
Calumet ..—— nuncu 1 W W 1 15 33 
ere ina oerte PD TTE EN NO 1 61 103 10 461 126 
la eae ee 8E 2 126 364 3 201 345 
Columbine 2a D "TE 3 267 836 
Crawford -—— s mo 2 W W 1 73 262 
)))! ĩðV-uiͤ ĩͤ K 13 444 944 14 821 2,080 
PPM M S RPM 5 107 170 13 W W 
Ü ð⅛— nne Be ccs 17 220 559 9 146 288 
Douglii  —— es oe 2 35 183 2 65 863 
EEEE NTE PEATE E UN ee hae 2 W W 1 51 76 
Eau Claire 2 W W 3 459 810 
Florencdmee ~~ ~~~ ~~ ot. aes PM 1 10 18 
Fond du Laco... 2 W W 5 159 223 
Forest ³¹Üi⁴ö nuu Aue 8 1 45 109 6 65 179 
Green Lake ______________________ 2 55 167 2 252 556 
Jackson 22 Ao ee ee 2 W W 5 359 1,155 
Jefferson________________________ 2 47 102 2 56 115 
June ue hls ĩ e ĩͤ c eee LUE 8 17 25 ee S pari 
Kenosha —— — o ona ool e 4 569 1,474 4 42A 1,056 
Kewaunee_______________________ 7 153 234 3 84 305 


See footnotes at end of table. 
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Table 7.—Wisconsin: Construction sand and gravel sold or used by producers, 
by county —Continued 
1982 1984 
Quanti 
County Number (thou- Value Number (thou- Value 
of sand (thou- of sand (thou- 
mines short sands) mines short sands) 
tons) tons) 
%%%Ü⁰¹ð⁰ t ³ AAA 1 84 $34 1 20 $45 
Langlade 22 ³ð˙X1V 2 W W 1 262 W 
LIBCOlN uo ³¹ͥ ee v ci 11 144 229 11 232 431 
ManitowoTPPaůeeGWWS s 8 851 1,392 15 489 879 
Marathon 5 277 659 2 53 150 
Marine tte 1 42 62 5 157 262 
Marquette eee 2 70 140 ae es S 
Ücohto ou eee a 4 216 348 5 219 459 
OO ai nece Lec 8 199 448 8 266 604 
Outagamie. ______________________ -- c. So 1 6 9 
Ozau kee 5 189 364 6 147 283 
POON 3 <a ei es ee a 2 29 40 1 22 22 
Pierce ~~~. ~~ ~~~ __~___._~____ 1 82 178 2 150 150 
Polk — 2e uno onus OE e 5 93 135 6 W W 
Portagé- —.— lcs eoe d 4 898 1,405 4 647 949 
i . eee ee 4 19 42 4 29 29 
Racines. 5 564 871 4 163 415 
Richland ĩ˙ ³ A A 1 12 12 2 56 237 
Rock noeud tei 8 5 676 1,428 7 643 1,394 
e . uc E 5 216 388 3 140 251 
St. Croix Lu ee uL 4 175 370 3 83 174 
Nauk 5 as as as oe rol 3 W W 10 854 1,120 
Shawano________________________ 3 206 567 2 W W 
Sheboywan_______________________ 8 336 601 3 W W 
Ä˙Ü³ ũ » bte inue 14 502 684 14 503 1.157 
/ alee ³· dd ͤ K es tes 5 77 138 3 137 231 
Walworth _______________________ 5 464 872 12 724 1,568 
j ' RAIS ed GE NOUR eh o EE 6 811 1,487 7 1,203 2,221 
Waukesha aa 21 2,816 6,053 22 4,000 8,194 
Waupaca. ---------------------—— 10 221 609 11 229 575 
aushara _______________________ 1 W W 3 133 315 
Undistributed! ____________________ 18 2,079 4,660 8 2,258 5,527 
Total eee A eee 272 14,515 29,218 304 17,785 38,245 


‘Includes 
counties (1982), and data indicated by symbol W. 


Iron, Sa 


W Withheld to avoid disclosing company proprietary data; included with Undistributed.“ 
wyer, Washburn, and Winnebago Counties, sand and gravel that cannot be assigned to specific 


*Data may not add to totals shown because of independent rounding. 


Industrial.—Three companies produced 
sand for industrial purposes in seven coun- 
ties. Production increased markedly during 
1984 as the economy improved. Average 
value per short ton decreased 4%. Major 
sales of industrial sand were for foundry 
applications, glass manufacturing, hydrau- 
lic fracturing, and sandblasting. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Sulfur (Recovered).—Murphy Oil Corp. 
continued to recover byproduct sulfur at its 
oil refinery in Superior. About 1,800 metric 
tons was recovered during 1984, roughly 200 
tons less than was recovered in 1983. 

Vermiculite (Exfoliated).—Koos Inc. ex- 
foliated crude vermiculite from out-of-State 


sources at a plant in Kenosha. Major sales 
of the product were for agricultural pur- 
poses. Lesser quantities were used for loose- 
fill and packing insulation and concrete and 
roofing aggregates. Sales volume was ess- 
entially unchanged from that of 1983. 


1State Mineral Officer, Bureau of Mines, Minneapolis, 


2Associate professor, Minerals Information, Wisconsin 
Geological and Natural History Survey, Madison, WI. 

Editorial assistant, Bureau of Mines, Minneapolis, MN. 

*Wisconsin Department of Transportation, Division of 
Highways and Transportation Facilities. Construction Sec- 
tion Annual Report — 1984. 12 pp. 

5Harkin, D. A. Mineral Transactions Activity and Terms 
in Wisconsin—1984. Univ. WI, Agri. Econ. Staff Paper No. 
233, 1985, 9 pp. 

"Seaway Port Authority of Duluth. Port of Duluth- 
Superior Marin e Tonnage. Rep. No. 9, Dec. 1984 final, 6 pp. 

La Berge, G. L., and P. E. Myers. Precambrian Geology 

of Marathon County, Wisconsin. WI Geol. and Nat. His- 
tory Surv., IC 45, May 1984, 88 pp. 

spit & Quarry. Western Lime & Cement Starts New 
apa in Its Growth Record. V. 88, No. 5, May 1985, 
pp. 
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County 


Commodity and company 


Abrasive stone: 
Baraboo 


R 
atio ypsum 
Huron Cement Div. 
St. Marys Wisconsin Cement Inc., 
a i 3 of St. Marys 
t g 


Cemen 
Iron oxide pigments (finished): 
DCS Color & Supply Co. Inc 


Western Lime & Cement Co 


Peat: 
'8 Top Soil & Excavating 


Certified Peat & Sod Ine 
Demilco Inc., a division of 
Nitragin Sales Corp. 


Perlite (expanded): 
Midwest Perlite oo 


3 Materials Corp 


Janesville and & Gravel 
Co., Lycon 
Johnson Sand & Gravel Inc 


Arthur Overgaard Ine 


Valley Sand & Gravel Corp 
Wissota Sand & Gravel Co_ _ 


Industrial: 
Badger Mining Cord 


Stone (1983): 
Crushed: 


Granite: 
Belanger Granite Co 


Carl Wimmer 
ius Sand & Gravel 


Limestone and dolomite: 
Halquist Stone Co. Inc.! 


Arthur Overgaard Inc_ _ 


Vulcan Materials Co., 
Midwest Div. 


See footnotes at end of table. 


Countryside, IL 60525 


Table 8.—Principal producers 
Address Type of activity 
Box 123 Quarry and plant 
Baraboo, WI 53913 
4000 Town Center Grinding plant 
Suite 2000 
Southfield, MI 48075 
2200 Y St. Lio cde so 
Toronto, Ontario M4S 2C6 
Canada 
2011 South Allis St. Plant: 
Milwaukee, WI 53207 
12th Ave. West and zd co 
Waterfront St. 
Duluth, MN 
Route 2, Box 124 ----d0 2o 
Manitowoc, WI 54220 
Box 57 Plants 
West Bend, WI 53095 
12600 West Sar ene Ave. Bog and plant 
New Berlin, WI 53151 
19000 West Lincoln Ave. 3 e 
New Berlin, WI 53151 
8101 West Custer Ave „5 PEOI ETE 
Milwaukee, WI 
4280 Par Blvd. Plant 
Appleton, WI 54911 
Box 388 Pits and plants 
Eau Claire, WI 54701 
Box 427 „ cie 
Janesville, WI 53545 
N8 W22590 Johnson Dr LEON « |: ccc: 
Waukesha, WI 53186 
87 mcd dg eee ee 
Elroy, WI 53929 
S63 W197 Luckow Dr. Pit and plant 
shears. WI 53150 
Box 1 Pits and plants 
Eau Claire, WI 54702 
Box 97 . 
Fairwater, WI 53931 
Box 209 C 
Berlin, WI 54923 
Box 38 Underground 
Bartlesville, OK 74003 mine and plant. 
258 Elm St. Pit and plant —.. 
New Canaan, CT 06840 
Route 2 Quarry and plant 
Auburndale, WI 54412 E 
2807 Dove Ave. ucl cues c 
Wausau, WI 54401 
Box 1268 FF 
Eau Claire, WI 54702 
N52 W23564 Lisbon Rd., Box B Quarries and plant 
80 87 5 Quarri d i 
x es an 
Elroy, WI 53929 plants. 
Box 6 ---.do------ 


Sauk. 
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Table 8.— Principal producers —Continued 


Commodity and company 


Stone (1988) —Continued 
Crushed —Continued 


Johnson Co. 
Cold Spring Granite Co 


Lake Wausau Granite 
Co. 


Limestone: 
Buechel Stone Center Inc 
Halquist Stone Co. Inc.? 


897 
Wausau, WI 54401 


Box 907 

Fond du Lac, WI 54935 

N52 W23564 Lisbon Rd., Box B 
Sussex, WI 58089 


Box 2066 
Superior, WI 54880 


4500 13th Ct. 
Kenosha, WI 53140 


Type of activity 
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County 
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The Mineral Industry of 
Wyoming 


This chapter has been prepared under a Memorandum of Understanding between the 
Bureau of Mines, U.S. Department of the Interior, and the Geological Survey of 
Wyoming for collecting information on all nonfuel minerals. 


By Karl E. Starch! and Gary B. Glass? 


The value of nonfuel minerals produced 
in Wyoming in 1984 was $549 million, down 
13% from the 1983 value, for the third 
consecutive year of decline. The drop in 
overall value of nonfuel minerals produced 
can be traced to the cessation of iron ore 
mining in Wyoming, 1983's third most valu- 
able nonfuel mineral, and to a decline in 
value of sodium carbonate output. Other 
minerals declining in value were gypsum 
and crushed stone. Clays (bentonite), con- 


struction sand and gravel, and portland 
cement rose in value over the 1983 figures. 
Sodium carbonate, or soda ash, was the 
leading nonfuel mineral in terms of value, 
accounting for more than three-fourths of 
the total, according to the State Inspector of 
Mines data. Bentonite was second in impor- 
tance, with about 12% of the total, portland 
cement third, and construction sand and 
gravel fourth. 


Table 1.—Nonfuel mineral production in Wyoming! 


1983 1984 
Mineral ; Value Value 

Quantity (thousands) Quantity (thousands) 

Clays W- thousand short tons 2,140 $49,059 2,397 $67,290 

Gem stones - - -- ----------------—-—----—--—--—-——- NA 250 NA 225 

l... a sah a thousand short tons 382 2,963 376 2,618 

Sand and gravel (construction / do— 2, 400 8,000 4,586 13,372 

Stone (erushed))ʒ)nh 7: do... 2,019 7,169 *1,900 €7,600 
Combined value of beryllium concentrate (1983), cement (portland), 

iron ore (1983), lime, and sodium carbonat XX 961,860 XX 458,187 

Total noo enel a Ne out ⁰⁰⁰ I Te XX 629,901 XX 549,292 

“Estimated. NA Not available. XX Not applicable. 


1Production as measured by mine shipments, sales, or marketable production (including consumption by producers). 
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Table 2.—Value of nonfuel mineral production in Wyoming, by county! 


(Thousands) 
Minerals produced in 1983 
County 1982 1983 in order of value 
Alban $12,632 W Cement (portland), clays, stone (crushed), 
gypsum. 

Big Horn 29,191 $19,185 Clays, gypsum, lime. 
Campbell ____________- W (2) 
Carbon W (2) 
Converse W 2) 
Crook con cc eae W W Clays, stone (crushed). 
Fremont W W Iron ore, beryllium. 
Goshen ______________ W 361 Lime. 
Johnson W W Clays. 
Laramie_____________~— W W Stone (crushed). 
Lincoln. REI W 1 Do. 
Natrona_____________~_ 2,620 339 Clays. 
Park. OE 1,808 W Gypsum. 
FACC »A 222 W Stone (crushed). 
Sheridan ------------- W (2) 
Sublette_____________- W 40 Stone (crushed). 
Sweetwater |. W 514,464 Sodium carbonate. 
Teton -------------—- W 13 Stone (crushed). 
Un ts W W Clays. 
Washakie 2, 616 W Clays, lime. 
Weston W W Clays. 
Undistributeddʒ·ʒ 611,806 87,497 
Sand and gravel (construction) XX “8,000 
Stone (crushed)_ |. __ _ _ __ €1,300 XX 

Total eem 668,195 *629,901 


5 W Withheld to avoid disclosing company proprietary data; included with ‘“Undistributed.” XX Not 
applicable. 
No production of nonfuel mineral commodities was reported for counties not listed. 

2Construction sand and gravel was produced; data not available by county. Total State value is shown separately under 
"Sand and gravel (construction)." 

Includes gem stones that cannot be assigned to specific counties and values indicated by symbol W. 

*Data do not add to total shown because of independent rounding. 


Table 3.—Indicators of Wyoming business activity 


1982" 1983 1984P 
Employment and labor force, annual average: 
Populst iss thousands. _ 509 516 511 
Total civilian labor force - - - - -- -----------------------—— do ... 206 263 204 
Unemployment ---------------------------—-—---——--—— do- 15 22 16 
Employment (non agricultural). 

Ill! ͥ dra we ete ee e mete Site do- 34.6 28.5 27.2 
Metal mining .——-————— umm ⁵ð ERR parar n do_ ___ 2.7 2.1 NA 
Nonmetallic minerals except fuels do- 5.1 4.4 NA 
Coal mniinngs?’a‚‚‚‚‚‚ 8 do- 5.8 5.6 NA 
Oil and gas extractionn???:nhͥ?ü m do- 20.8 16.3 NA 

Manufacturing totaaaaaaaaaallè .lnnnnLss 488 9.1 8.2 8.3 
Primary metal industries do- (3) 1 NA 
Stone, clay, and glass products? |... do... 1.1 1.1 NA 
Chemicals and allied products?______________________ do- 4 3 NA 
Petroleum and coal products ______________________ _ do- 1.6 1.3 1.1 

ee do—— 20.0 14.1 13.0 

Transportation and public utilities do- 17.8 16.3 15.9 

Wholesale and retail trale do- 49.0 45.9 44.7 

Finance, insurance, real est ale do- 7.8 7.9 8.0 

% ee toti Lcd e . ĩð2i 88 do- 33.4 32.4 32.2 

Government and government enterprises do____ 46.0 48.9 49.7 

Jö tv ond ed ⅛⁰Äm do- 217.7 202.5 198.9 

Personal income: 
/·Ü˙Ü5ͤ ]i“ů y ĩ . ree millions $6,133 $6,005 $6,252 
F o mul EL s. ³ ncc km xh uuu EM $12,040 $11,643 $12,224 


See footnotes at end of table. 


THE MINERAL INDUSTRY OF WYOMING 661 


Table 3.— Indicators of Wyoming business activity —Continued 


1982" 1983 1984? 


Hours and earnings: 


Total average weekly hours, production workers |... RU ee ee 38.2 36.9 39.8 
Mining ui ca ] ↄ 0 ⁰y;s ⁰yd 8 40.4 40.6 43.0 
Total average hourly earnings, production workers___________________~— $8.62 $8.73 $8.86 
Minne eee ae a oe OP ͤkßddßſ ͥ y y See ee te Weta $11.78 $12.57 $12.93 
Earnings by industry: 
Ferre... E ee hed Se etae millions $42 $46 $16 
FÄ ² ³ d e ⁰ꝗyp y ied tL UL C t do- $4,631 $4,341 $4,521 
Mining total «eo terete ⁰⁰⁰ et as ice do- 81.139 8956 $968 
Metal mining ---------------------------—-——- do- 880 $68 $43 
Nonmetallic minerals except fuels- -----------------—- do- 5164 5155 $150 
Coal mining —— —— co e meme reis sare C ees do- $230 $238 $253 
Oil and gas extraction _______________________L___e do... $665 $496 $523 
Manufacturing total.______________________________ do- $218 $202 . $203 
Primary metalindustries ______________________ - do- 23.2 $2 $2 $7 
Stone, clay, and glass products _____________________-_ do- $27 $28 $27 
Chemicals and allied products ______________________ do- $10 $9 $10 
Petroleum and coal products ______________________- do- $69 $61 $60 
hh ³oů ͥͥ ⁰⁰ yt do- $507 $349 $366 
Transportation and public utilities do- $522 $508 $526 
Wholesale and retail traddlee Le do- $673 $631 $652 
Finance, insurance, real estate do- $141 $156 $169 
)) ͥ eet e eU T Lor do- $535 $531 $579 
Government and government enterprises do- 8882 $988 $1,043 
Construction activity: 
Number of private and public residential units authorized ___ ___________~- 2,931 2,872 1,586 
Value of nonresidential construction millions $122.4 $79.6 $84.8 
Value of State road contract awards do- $110.7 $144.9 $172.1 
Shipments of portland and masonry cement to and within the State 
thousand short tons_ _ 405 382 396 
Nonfuel mineral production value: 
Total crude mineral value_________________~___________ millions $668.2 $629.9 $549.3 
hö ph es tee aco te Bec ee $1,313 $1,221 $1,075 


PPreliminary. ‘Revised. NA Not available. 

1Bureau of Labor Statistics, U.S. Department of Labor; totals may not add because of inclusion of data from other 
sources. ; 

2Bureau of Economic Analysis, Regional Economic Measurement Division, U.S. Department of Commerce. 

3Fewer than 50 employees. 

‘Data may not add to totals shown because of independent rounding. 


Sources: U.S. Department of Commerce, U.S. Department of Labor, Highway and Heavy Construction Magazine, and 
U.S. Bureau of Mines. 
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Figure 1.—Value of clays and total value of nonfuel mineral production in Wyoming. 
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Eight nonfuel minerals were produced in 
Wyoming in 1984; all were industrial miner- 
als. Wyoming ranked 14th among nonfuel 
mineral producing States, three positions 
lower than its 1983 ranking. 

The relative value of nonfuel minerals in 
Wyoming's economy in 1984 was apparent 
in its per capita value of nonfuel minerals, 
$1,075, compared to the national average 
per capita output of $98. 

Major nonfuel mineral events during the 
year were the permanent closure of the 
Atlantic City iron ore mine and moderate 
improvement in output by the State's ben- 
tonite industry. The trona industry remain- 
ed stable. 

The mineral industry, mainly fuel miner- 
als, remained by far the largest single 
contributor to the valuation of the State of 
Wyoming. Total valuation of mineral pro- 
duction was $5.6 billion, compared with $0.5 
billion in 1970. Valuation on trona, largest 
of the nonfuel minerals, was $104.5 million, 
up from $10.8 million in 1970. The industry 
paid the State of Wyoming $373 million in 
ad valorem taxes, $192 million in severance 
taxes, and $24 million in sales taxes, with a 
total of $828 million received from all min- 
eral taxes, rents, and royalties. 

In December 1984, average weekly earn- 
ings in mining in Wyoming were $588.67, 
compared with the U.S. average of $514.49. 
In January 1984, the corresponding figures 
were $540.93 and $503.14. The average 
weekly wage for all industries in the State 
was $348. Employment in mining continued 
to decline moderately to 26,200 in December 
1984, compared with 27,700 in January 
1984. Wyoming's State Department of La- 
bor and Statistics figures indicated that 
employment in trona mining fell 7.3% be- 
tween 1980 and the end of 1984, bentonite 
mining employment was down 24.2%, and 
uranium was down 86.6%. The number of 
female employees increased from 6.6% of 
mining employment in 1980 to 7.4% in 1984. 
Lower unemployment figures in the State 
in 1984 resulted from unemployed workers 
leaving the State; there were about 6,300 
fewer job seekers in the State at the end of 
1984 than at yearend 1983, and about 9,500 
fewer people working in the State. Wyo- 
ming was the only State without an in- 
crease in payroll employment in 1984. 

Exploration Activities.—Exploration ac- 
tivity was generally low key, compared with 
a few years ago. Gold West Corp. received 
tentative approval from the U.S. Forest 
Service to open a placer gold mine along 
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Cottonwood Creek, 25 miles east of Jackson. 
Other placer operations continued in the 
South Pass greenstone belt, and under- 
ground exploration at the Carrisa, Mary 
Ellen, and St. Louis Mines in the same area 
continued. Freeport Exploration Co. contin- 
ued its exploration of the historic Miner's 
Delight Mine area. Limited exploration ac- 
tivity was reported by Exxon Minerals Co. 
in the Ferris-Haggerty area in the Sierra 
Madre Range of Carbon County. The prop- 
erty is believed to be a stratiform quartzite- 
hosted copper-gold-silver deposit, possibly 
analogous to the Troy, MT, deposit. 

Timberline Minerals Inc. core-drilled its 
Penn gold mine property. Exploration for 
diamondiferous kimberlite continued. Cop- 
per Mountain, north of Shoshoni, received 
some interest from exploration companies. 
Exploration for silica deposits continued in 
southern Wyoming. Kerr-McGee Corp.'s ex- 
ploration department concentrated its ef- 
forts on the search for precious metals, 
mostly in the Bradley Peak area of the 
Seminoe Mountains greenstone belt. Some 
gold prospecting also took place in the 
Clarks Fork placer area of the northern 
Wind River Range, in the Bighorn Moun- 
tains, in the Bear Lodge and Minerals Hills 
districts of the Black Hills, and in the Platte 
district of the Medicine Bow Mountains. 

Legislation and Government  Pro- 
grams.—No legislation specifically related 
to the nonfuel mineral industry was en- 
acted by the State legislature during 1984. 

The furthest reaching wilderness bill in 
Wyoming history added 884,049 acres of 
national forest to the wilderness system, 
bringing designated wilderness in Wyoming 
to 3 million acres, one-third of all national 
forest lands in the State. The bill included a 
provision to protect State water rights and 
potential water projects. 

The State began plans for reclamation of 
32 abandoned coal, copper, feldspar, gold, 
tungsten, and uranium mines in the South 
Pass area of Fremont and Natrona Coun- 
ties; reclamation was estimated to cost 
approximately $300,000. The State's aban- 
doned mine reclamation program, financed 
through the Federal Office of Surface Min- 
ing, could eventually cost $250 million. 
About 250 to 300 minesites in the State 
were identified as requiring reclamation. 
Opposition came from claim holders want- 
ing to keep gold mines accessible for future 
development and from those wanting to 
preserve the historic value of some old 
mines. About $30 million was allocated to 
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reclaim about 100 bentonite mines in Crook 
County. 

The Geological Survey of Wyoming con- 
tinued its field investigation and publica- 
tion programs. Among the investigations on 
nonfuel minerals completed or continuing 
in 1984 were a study of the geology and 
mineral occurrence of the Copper Mountain 
area of Fremont and Hot Springs Counties 
and extensive studies of diamondiferous 
kimberlites in the State. Sampling for 
heavy minerals in the southern Laramie 
Range continued. The greatest activity of 
the Survey was centered in the Happy Jack- 
Pole Mountain region east of Laramie. 
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More than 30 anomalous samples were 
collected in the region, and one “diatreme- 
like" structure was identified. The Survey 
also collected samples from lamproites in 
the Leucile Hills, southwestern Wyoming, 
to test for the possibilities of diamonds. 

A regional study on the geology and 
mineralization of South Pass was begun. 
When completed, the project will consist of 
seven 1:24,000-scale geologic quadrangle 
maps, a regional 1:100,000-scale map of the 
entire South Pass greenstone belt, and a 
summary. of mineral resources with an 
emphasis on gold genesis. 


REVIEW BY NONFUEL MINERAL COMMODITIES 


NONMETALS 


Cement.—Although 1984 was a disap- 
pointing year financially to Wyoming's only 
cement producer, Monolith Portland Ce- 
ment Co., shipments from its plant south of 
Laramie increased about 846 over the 1983 
level. Stocks of material on hand were 
reduced considerably. Only portland ce- 
ment was produced, mostly general use and 
moderate heat Types I and II, plus a small 
amount of oil-well cement used in casing 
and capping oil wells. 

Nearly three-fourths of the product was 
sold to ready-mixed concrete companies; 
most of the balance went to other contrac- 
tors. Nearly all was shipped in bulk, mostly 
by truck directly to the consumer, but some 
by rail to a distribution terminal. 

Clinker production at the plant was re- 
stricted during the year when water flooded 
the plant's crushing facilities and railroad 
line. Problems with new equipment also 
arose. These problems were resolved by 
constructing a new private haul road and 
acquiring a mobile crusher that permitted 
raw material crushing at the quarries prior 
to delivery to the plant. In the future, shale 
crushing will be done in dry summer 
months and limestone crushing in the win- 
ter. 

The new kiln and mills were shut down 
for an extended period at yearend for re- 
pairs and adjustments. A 24% reduction in 
wages was instituted August 1 as part of an 
effort to reduce production costs. A disad- 
vantageous coal contract dating from 1981 
contributed to the company's continuing 
cash-flow problems. About 130 people were 
employed at the plant in 1984. The company 
was looking for a buyer for the plant. 


Clays.—The output of clay increased 12% 
and its value rose 37% over that of 1983. 
More than 9095 of Wyoming's clay produc- 
tion was bentonite clay, and Wyoming re- 
mained first of the 15 States that produced 
bentonite, with nearly 70% of the national 
total. Although showing some improvement 
over the preceding year, Wyoming's benton- 
ite industry continued to operate well below 
capacity. 

Seven companies reported bentonite pro- 
duction at 87 pits in 6 counties. The Baroid 
Div. of NL Industries Inc., Kaycee Benton- 
ite Corp., and American Colloid Co. were 
the largest producers, accounting for more 
than 5096 of the total. Wyo-Ben Inc. and 
Federal Ore and Chemicals Inc. (formerly 
Federal Bentonite, a division of Aurora 
Industries Inc.) were next in size, followed 
by International Minerals & Chemical 
Corp. and Dresser Industries Inc.'s Greybull 
Div. Nearly one-half of Wyoming's produc- 
tion was from Crook County, and about one- 
third was from Big Horn County. Average 
value of bentonite produced in the year was 
$30.25 per short ton. The bentonite indus- 
try, which had employed 1,200 people in 
1981, employed about 760 people in 1984. 

Wyoming bentonite, a sodium bentonite 
formed by the alteration of volcanic ash, 
has swelling characteristics that increase 
its volume as much as 15 times when wet. 
Wyoming bentonite occurs in the Bighorn 
Basin, in the southern Powder River Basin, 
and along the northern and western edge of 
the Black Hills in the northwestern corner 
of the State. 

Generally, the companies operating in 
the Bighorn Basin (Big Horn and Washakie 
Counties) were Dresser Minerals, the Bar- 
oid Div. of NL Industries, Wyo-Ben, Ameri- 
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can Colloid, and Kaycee Bentonite; in the 
Powder River Basin (Johnson and Natrona 
Counties), Kaycee Bentonite; and along the 
northern and western edge of the Black 
Hills (Crook and Weston Counties) the 
Baroid Div. of NL Industries, Federal Ore 
and Chemicals, International Minerals & 
Chemical, and American Colloid. 

About 52% of bentonite produced was 
used in drilling mud, 17% in foundry sand, 
and 14% in pelletizing iron. Other uses 
included adhesives, animal feed, insulation, 
paint, paper coating and filling, pharmaceu- 
ticals, plastics, and waterproof seals. 

Despite the increase in production over 
that of 1983, 1984 output was 38% less than 
that of 1981, and the bentonite industry 
continued to face a contracted market ow- 
ing to reduced oil well drilling and the 
slump in the steel industry. Estimates of 
remaining Wyoming bentonite reserves 
ranged from 200 million short tons (U.S. 
Bureau of Mines) to 1,149 million short tons 
(American Institute of Mining and Metal- 
lurgical Engineers) Bentonite was mined 
only by surface methods; only those deposits 
with 30 feet or less overburden were consid- 
ered commercial. 

In March, the number of bentonite com- 
panies decreased by one as Kaycee Benton- 
ite bought Benton Clay Co. In May, IMCO 
Services of Houston, a division of Hallibur- 
ton Co., bought the Federal Bentonite Div. 
of Aurora Industries, a division of Panhan- 
dle Eastern Corp. The sale included three 
bentonite mines and four processing plants 
located in Minnesota, Montana, and Wyo- 
ming, including the plant at Upton, WY. 
The facilities had a capacity to produce and 
process 500,000 tons of bentonite annually. 

Three companies produced common clay 
in Wyoming in 1984, Lone Star Industries 
Inc. in Albany County, and Interpace Corp. 
and Interstate Brick Co. in Uinta County. 
The clay produced in Albany County went 
into cement products, while the clay pro- 
duced in Uinta County was used for face 
brick manufacture. 

Gem Stones.—Jade (nephrite) was found 
in several counties, notably in the Granite 
Mountain area of southern Fremont and 
southwestern Natrona Counties. The jade 
industry has been slow for several years. 

Cominco American Incorporated contin- 
ued to explore for diamond-bearing kimber- 
lite in the Colorado-Wyoming State line 
area. Sampling and testing on the Wyoming 
State line property indicated grades of 0.005 
to 0.01 carat per short ton. Even though 
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gem-quality to industrial-quality diamond 
ratios were similar to those of many South 
African kimberlites, the indicated grade 
was too low for commercial mining, and 
Cominco terminated its agreement with the 
Rocky Mountain Energy Co. and the State 
of Wyoming. 

Mobil Oil Co. purchased Superior Oil Co. 
and began to liquidate Superior Minerals 
Inc. Superior Minerals had diamond and 
gold exploration activities in southeastern 
Wyoming. 

Gypsum.—Production of crude gypsum 
remained relatively constant during 1983 
and 1984. Three companies reported mining 
crude gypsum in three counties: Celotex 
Corp., a subsidiary of Jim Walter Corp., in 
Park County; Georgia-Pacific Corp.'s Gyp- 
sum Div., in Big Horn County; and Wyo- 
ming Construction Co. in Albany County. 
Georgia-Pacific at Lovell and Celotex at 
Cody, the largest producers, also calcined 
gypsum. While gypsum from the Bighorn 
Basin producers was utilized in the manu- 
facture of wallboard for the construction 
industry, gypsum from Albany County was 
used in the manufacture of cement. 

Helium.—Exxon Co. USA continued de- 
velopment of the Riley Ridge area in Sub- 
lette County to process 400 million cubic 
feet per day (MMcfd) of this gas in 1986. The 
gas contains 0.6% helium, and helium re- 
serves are estimated to be about 103 billion 
cubic feet. About 90% of the Riley Ridge 
helium is owned by the Federal Govern- 
ment under the Mineral Lands Leasing Act 
of 1920. Since the helium will be extracted 
when the natural gas is produced, the com- 
pany approached the U.S. Bureau of Mines 
as to the Government's intentions regard- 
ing the helium and was advised that produc- 
tion of the natural gas can proceed with the 
helium either being vented or utilized by 
private industry in return for a fee or 
royalty to the Federal Government. The 
company indicated that it intends to extract 
the helium from the gas and inquired of the 
Bureau of Mines regarding royalty sale of 
the Federal helium that is produced and 
sold. Exxon's first-phase development in- 
volves drilling 22 gas wells, constructing the 
gas treatment plant, and installing a gath- 
ering system, product pipelines, and a rail- 
road spur to provide transportation for gas 
and products. The volume of helium ex- 
pected to be produced under phase 1 is 2.4 
MMcfd, or 800 million cubic feet per year. 
This production can provide additional heli- 
um to satisfy commercial demand. 
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Lime.—Quicklime was produced by two 
companies in four counties in 1984: The 
Great Western Sugar Co. in Big Horn and 
Laramie County, and Holly Sugar Corp. in 
Goshen and Washakie Counties. Output 
declined by about 22%. Quicklime was used 
in processing sugar beets. Declining con- 
sumption of sugar in the United States 
damaged the sugar beet industry. In Decem- 
ber, Hunt International Resources Corp. of 
Dallas, parent company of Great Western, 
announced that all of its sugar beet process- 
ing facilities were for sale. 

Perlite (Expanded).—Only Western Per- 
lite Corp., one of the two perlite expanding 
plants west of Green River, reported pro- 
duction in 1984. Western Perlite operated 
intermittently through the year, utilizing 
raw materials from Idaho; however, Har- 
borlite Corp. was also believed to have 
operated its plant in the Green River area 
during the year. Expanded perlite was used 
as a filter aid. 

Phosphate Rock.—No phosphate rock 
was reported mined in Wyoming in 1984. 
Stauffer Chemical Co. continued to process 
phosphate mined in Idaho at its Leefe 
operation in Lincoln County. Phosphate 
mined in Utah will be brought to Chevron 
U.S.A. Inc.’s phosphate fertilizer plant 
south of Rock Springs for processing with 
sulfur from Wyoming gas-processing plants 
when that plant becomes operational. 

Two Standard Oil Co. of California subsid- 
iaries, Chevron Chemical Co. and Chevron 
Resources Co., received a permit to begin 
construction on a $250 million, 400,000- 
short-ton-per-year ammonium phosphate 
fertilizer plant south of Rock Springs. The 


project would include expansion of a phos- . 


phate rock mine and beneficiation plant at 
Vernal, UT, to more than 1 million tons per 
year; construction of a 95-mile-long, 10-inch 
slurry pipeline to ship the phosphate over 
the Uinta Mountains to Rock Springs; and 
utilization of sulfur produced at Chevron's 
Carter Creek gas processing plant in Uinta 
County. The project is expected to provide 
100 to 1,000 jobs during peak construction 
and 220 permanent jobs when completed in 
1986. Badger Engineers Inc., a Raytheon 
company, received a contract to design and 
build the plant, and Bechtel Petroleum Inc. 
received the contract for the slurry pipeline 
system. 

Sand and Gravel (Construction).—Con- 
struction sand and gravel production is 
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surveyed by the U.S. Bureau of Mines for 
even-numbered years only; therefore, this 
chapter contains only estimates for 1983. 
Data for odd-numbered years are based on 
annual company estimates made before 
yearend. 

Construction sand and gravel was pro- 
duced in 22 of Wyoming's 23 counties. Sand 
and gravel output in 1984 was 91% more 
than the estimated 1983 production and 
36% above that of 1982, the last canvassed 
year. Value of output increased 67% over 
that of 1983. Fifty-five companies and a city 
highway department produced the State's 
sand and gravel from 82 pits. Of the 55 
companies producing sand and gravel in the 
State, Big Horn Construction Co. was by far 
the largest producer, followed by Casper 
Concrete Co., Teton Construction Co., and 
Rocky Mountain Energy. Also among the 
larger producers were Althoff Construction 
and Sanitation Co., Gilpatrick Construction 
Co. Inc, Boatright Smith Co., Rissler- 
McMurry Co. Inc., and Koppers Co. Inc. 
These nine companies were the source of 
just over 50% of the sand and gravel pro- 
duced in 1984. The 26 smallest producers 
accounted for 10% of the total. 

The major producing counties were 
Fremont, Natrona, and Laramie, followed 
by Uinta, Sweetwater, and Lincoln. The six 
leading counties produced 64% of the 
State's total. The nine counties at the bot- 
tom of the list produced less than 1096 of 
the total. The average unit value was $2.92 
per short ton, and values ranged from $1.00 
per ton to $9.68 per ton. About 560 people 
were engaged in sand and gravel produc- - 
tion. 

About 25% of Wyoming's sand and gravel 


was used as road base and coverings, 17% in 


concrete aggregate, 15% in asphaltic con- 
crete, and the balance for fill railroad 
ballast, plaster and gunite sands, concrete 
products, snow and ice control, and other 
unspecified uses. 

The U.S. Bureau of Land Management 
(BLM) implemented guidelines to prevent 
unlawful removal of sand and gravel from 
the 18 million acres in Wyoming affected by 
a 1983 Supreme Court ruling. That ruling 
stated that sand and gravel was a mineral 
reserved to the Federal Government on 
those lands transferred to private owner- 
ship under the 1916 Stock Raising Home- 
stead Act. 
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Table 4.—Wyoming: Construction sand and gravel sold or used in 1984, 
by major use category 


Concrete 


Other uo ou ↄ 8 
Total or average _________~______ ~~ 


gregate ce ee ———— — 
Plaster and gunite sands ______________________ 


Concrete products _______________________ Le 
Asphaltic coneretee 
Roag base and covering) 

j| EEE E Be ⁰y⁰³ ĩ 8 


667 

(t eei Value Value 

ahort tons) (thousands) per ton 
8 790 $3,340 $4.23 
RS 39 316 9.68 
33 W 2.56 
r 697 2,178 3.13 
F 1.154 3,221 2.79 
F 138 242 1.75 
FFC 1 25 2.50 
V W W 1.00 
o 1.758 3,991 2.27 
FCC 4,586 313,372 2.92 


W Withheld to avoid disclosing company proprietary data; included with “Other.” 


Includes road and other stabilization (cement). 


2Includes other unspecified uses and uses indicated by symbol W. 
3Data do not add to total shown because of independent rounding. 


Sodium Carbonate.—W yoming remained 
first of the two States reporting production 
of sodium carbonate, or soda ash, from 
trona and brines in 1984. According to the 
State Inspector of Mines, the State produc- 
ed about 75% of the U.S. total soda ash 
(including synthetic soda ash). Soda ash also 
accounted for about three-fourths of the 
State's value of nonfuel mineral output. 
The level of output was little changed from 
that of 1983, and the price remained rela- 
tively constant at about $67 per short ton. 
Employment in the Wyoming soda ash in- 
dustry declined by about 161 people during 
the year to about 3,150. | 

Since about 1981, the soda ash industry 
had been subject to a declining market, 
along with expanding productive capacity. 
The market suffered from the increasing 
substitution of cardboard, metal, and plastic 
cans for glass containers. The market for 
flat glass, however, improved with increas- 
ed automobile manufacture and building 
construction, but not enough to offset the 
declining glass container market. Histori- 
cally, about 50% of soda ash production was 
consumed in glass manufacture. The indus- 
try operated at about 75% of capacity; 
about 2.8 million tons of productive capacity 
was idle. 

Five companies mined trona-soda ash in 
Wyoming; all operated within about 25 
miles of Green River in Sweetwater County. 
All companies mined the same 1,300-square- 
mile trona deposit, estimated to contain as 
much as 81.7 billion tons of trona and 52.7 
billion tons of mixed trona and halite in 42 
separate beds. The largest of the five was 
FMC Corp., which, according to the State 
Inspector of Mines annual report, produced 
about 2 million short tons of soda ash in 


1984. Others were Allied Chemical Corp., 
1.6 million tons; Stauffer Chemical, 1.3 
million tons; Texasgulf Inc., 0.8 million 
tons; and Tenneco Minerals Co., 0.7 million 
tons. Virtually all soda ash produced is 
shipped and consumed outside Wyoming. 
Most of it is shipped in bulk railroad gondo- 
las and consumed east of the Mississippi 
River. 

FMC received a permit from the Wyo- 
ming Environmental Quality Council for 
commencing extraction of trona by solution 
mining, expanding on earlier permits to 
experiment with solution mining of trona. 
The FMC solution mine was in the deeper 
(2,300 feet), thicker trona beds situated 16 
miles south of FMC’s existing trona mine 
and processing plant. The company antici- 
pated that solution mining would not re- 
place more than 10% to 15% of the compa- 
ny's mechanically mined ore from its under- 
ground mine. Two other companies were 
also experimenting with solution mining. 

All five soda ash companies in Wyoming 
were members of the newly formed Ameri- 
can Natural Soda Ash Corp., which was 
organized to expand overseas markets. Ex- 
ports were slightly higher in 1984 compared 
with those in 1983, while domestic sales 
were virtually flat. 

Only two of Wyoming's trona-soda ash 
operations were unionized—FMC and Al- 
lied Chemical. A strike at Allied was avert- 
ed when the existing contract expired in 
July. FMC's contract expired and was re- 
negotiated without incident in November. 

In an effort to assist the industry, one of 
Wyoming's U.S. Senators introduced a bill 
into Congress that would place a 2096 tariff 
on sodium bicarbonate baking soda imports. 
Imports of baking soda, mostly from Mexico 
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and the Federal Republic of Germany, in 
order of volume, increased fivefold in the 
past 2 years. No action had been taken by 
yearend. 

Stone.—Stone production is surveyed by 
the U.S. Bureau of Mines for odd-numbered 
years only; therefore, this chapter contains 
only estimates for 1984. Data for even- 
numbered years are based on annual com- 
pany estimates made before yearend. 

Only crushed stone was produced in Wyo- 
ming in 1984. It was estimated that the 
amount produced was slightly less than in 
1983. 

Sulfur (Recovered).—W yoming was third 


of 26 States reporting recovery of elemental - 


sulfur, producing 12% of the national total. 
Wyoming's output came entirely as a by- 
product of processing natural gas. Natural 
gas was "sweetened," resulting in byprod- 
uct sulfur output in six counties. More than 
90% of the total sulfur output was derived 
from Amoco Production Co. and Chevron 
U.S.A.'s two large processing plants in Uin- 
ta County. These plants were opened in 
1982 to process natural gas from fields in 
the Overthrust Belt of western Wyoming. 
The other producers were Sinclair Oil Corp. 
in Carbon County, Amoco in Fremont and 
Park Counties, Husky Oil Co. in Laramie 
County, and Colorado Interstate Gas Co. in 
Sweetwater County. 

In November, the Wyoming Environmen- 
tal Quality Council reaffirmed its decision 
to grant a permit to Exxon to construct the 
State's third large natural gas processing 
plant (Shute Creek) near Kemmerer in 
Lincoln County. 


METALS 


Gold.—Although no gold was reported 
mined in Wyoming in 1984, a small flurry of 
staking activity occurred in June when the 
BLM opened 2,000 acres that had been 
withdrawn from mineral entry since 1967. 
Freeport Exploration appeared to be the 
largest company taking an interest in the 
land, which was in the South Pass area. 
Geologists from several major compan- 
ies have been exploring the South Pass- 
Atlantic City mining district, but Freeport 
Exploration appeared to have acquired 
much of the area's most promising land. No 
discoveries were reported. Several small 
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placers were reported to be active. 

Iron Ore.—For the first time in this 
century, no iron ore was mined in Wyo- 
ming. Production of iron ore in the State 
ceased April 1, 1984, when United States 
Steel Corp. permanently closed its Atlantic 
City iron ore mine near Lander in Fremont 
County. The mine, which had been supply- 
ing ore to U.S. Steel's Geneva Works near 
Provo, UT, since 1962, had temporarily 
suspended operations on October 1, 1983, 
when U.S. Steel determined it was no long- 
er economical to operate. More than 500 
workers were laid off. An estimated 10 to 12 
years of iron ore reserves, one-third of the 
original reserves, were estimated to remain 
in the mine. More than 90 million short 
tons of crude iron ore was produced during 
the lifetime of the mine. Mineral rights to 
the ore body were owned by J. R. Simplot 
Co. of Boise, ID. 

When U.S. Steel failed to find a buyer for 
the mine, the Wyoming Department of 
Environmental Quality told the company it 
had to begin reclamation of the mine by 
September 1. The mine had produced about 
1.5 million short tons of iron ore pellets 
annually. . 

At yearend, Universal Equipment Co. was 
negotiating with U.S. Steel to purchase the 
Atlantic City Mine. Among alternatives 
being considered by Universal were an on- 
site steel minimill, use of mine spoil for 
roadbed construction, a gold-processing op- 
eration, or sale of the equipment. 

In August, a 3-day auction of mining 
equipment, machinery, and other remnants 
appeared to end any hopes that Wyoming’s 
other iron ore mine, the Sunrise Mine at 
Guernsey, Platte County, would ever be 
reopened. The mine, which had produced as 
much as 500,000 tons of hematite iron ore 
annually for CF&I Steel Corp.’s Pueblo, CO, 
steel mill since the turn of the century, had 
been closed in July 1980 when high produc- 
tion costs and a slump in the Nation’s steel 
industry made it uneconomic. About 265 
jobs were lost. The mine, one of the coun- 
try's last underground iron ore mines, was 
allowed to flood, and the headframe was 
dismantled and scrapped. 


1State Mineral Officer, Bureau of Mines, Denver, CO. 
?State geologist and Executive Director, Geological Sur- 
vey of Wyoming, Laramie, WY. 
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Commodity and company 


Cement: 


Monolith Portland Cement Co.! 


Clays 


Gy 


American Colloid CW ..... 
Dresser Minerals, a division of 
Dresser Industries Inc. 
Federal Ore and Chemicals Inc. _ _ 
International Minerals & 
Chemical Corp. 
Kaycee Bentonite Corp ------- 
NL Industries Inc., Baroid Div _ _ _ 


Wyo-Ben Inc_____________ _ 


psum: 

Celotex Cord 
Georgia-Pacific Cord 
Wyoming Construction Co. 


Lime: 


The Great Western Sugar Co. 
Holly Sugar Cord 


Sand and gravel: 


Althoff Construction and 
Sanitation Co 
Big Horn Construction Co- 


Boatright Smith Coo 
Casper Concrete Co... 


Gilpatrick Construction Co. Inc 


Koppers Co. Inn 
Rissler-McMurry Co. Ine 
Rocky Mountain Energy Co 
Teton Construction Co- ------- 


Sodium carbonate: 


Allied Chemical Corp -------- 


Tenneco Minerals Co_________ 


TexasgulfInc . 


Stone: 


Guernsey Stone co 
Morrison-Knudsen Co. Ine 


Summit Materials Co 


Table 5.—Principal producers 


Address 


Box 40 l 
Laramie, WY 82070 


5100 Suffield Ct. 
Skokie, IL 60076 

Box 832 

Greybull, WY 82426 

117 5th Ave 

Belle Fourche, SD 57717 
Box 460 


Belle Fourche, SD 57717 
Box 1 

Mills, WY 82644 

Box 1675 

Houston, TX 77001 
Box 1979 

Billings, MT 59103 
Box 590 

Cody, WY 82414 

133 Peachtree St., NE. 
Atlanta, GA 30303 


Box 907 
Laramie, WY 82070 


Box 5308 

Denver, CO 80217 

Holly Sugar Bldg. 

Colorado Springs, CO 80902 


Box 2011 
Cody, WY 82414 
1009 


Sean. WY 82801 


Box 1129 
Casper, WY 82602 
Box 561 


Casper, WY 82601 


Box 973, South Federal Blvd. 


Riverton, WY 82501 

Box 2187 

Fort Collins, CO 80521 
Box 2499 

Casper, WY 82602 

1001 Center St., Suite 36 
Evanston, WY 82930 
Box 3243 

Cheyenne, WY 82003 


Box 551 
Green River, WY 82935 


Box 872 

Green River, WY 82935 
Box 513 

3 Saver WY 82935 
Box 1 

Ge River, WY 82935 
Box 100 

Granger, WY 82934 


Box 337 

Guernsey, WY 82214 
Box 1028 

Cheyenne, WY 82001 
Box 1716 

Rapid City, SD 57709 


Type of activity 


Surface mine 
and plant. 


Pit and plant: 
Pits and plants 


Pit and plant 


mine and 
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County 
Albany. 


Big Horn, Crook, 
eston. 
Big Horn. 


Crook and 
Weston. 
Crook. 


Johnson, 
Natrona, 
Washakie. 

Big Horn and 

rook. 

Big Horn and 

ot Springs. 


Park. 
Big Horn. 
Albany. 


Big Horn. 


Goshen and 
Washakie. 


Park. 

Campbell, 
Fremont, 
Laramie, 
Lincoln, 
Sweetwater, 
Washakie. 

Natrona. 

Do. 
Fremont. 
Albany and 

Fremont. 
Natrona and 

Uinta. 
Uinta. 


Laramie. 
Sweetwater. 


Do. 
Do. 
Do. 
Do. 


Platte. 
Laramie. 


Crook. 


*U.S. GOVERNMENT PRINTING OFFICE: 1986-491-457:20152 


! Also clays and crushed stone. 
? Also crushed stone. 


